CONCISE EXPLANATORY STATEMENT
for the

Amendments
tothe
Model Toxics Control Act
Cleanup Regulation
Chapter 173-340 WAC*

Appendix A

Document Highlighting Differences
between the
Proposed Rule Amendments
and the
Adopted Rule Amendments

! This document is provided solely for illustrative purposes and should only be used in conjunction with WSR #01-
05. This document does not represent the official version of the 2001 adopted rule amendments. The official
version of the adopted amendments has been filed with the Office of the Code Reviser and published in the
Washington State Register (see WSR #01-05). If there are any conflicts between the adopted rule amendment
language contained in this document and the language contained in WSR #01-05, the language contained in WSR
#01-05 shall govern.






MICA C eanup Regul ation Page i
CES Appendi x A February 12, 2001

I ntroduction

Background

On November 2, 1999, the Washington State Department of Ecology (Ecology) filed with the
Office of the Code Reviser proposed amendments to Chapter 173-340 WAC, Model Toxics
Control Act Cleanup Regulation; Chapter 173-322 WAC, Remedial Action Grants and Loans;
and Chapter 173-321 WAC, Public Participation Grants. These proposed amendments were
published on November 17, 1999, in the Washington State Register, Issue 99-22.

On April 18, 2000, Ecology filed a notice of withdrawal of these proposed rule amendments with
the Office of the Code Reviser.

On August 2, 2000, Ecology filed with the Office of the Code Reviser proposed amendments to
Chapter 173-340 WAC, Model Toxics Control Act Cleanup Regulation; Chapter 173-322 WAC,
Remedia Action Grants and Loans; and Chapter 173-321 WAC, Public Participation Grants.
These proposed amendments were published in the Washington State Register, Issue 00-16.

The following summary provides an overview of the relevant documents.
* Current Rule.

* November 1999 Proposed Rule Amendments. The November 1999 proposed rule
amendments were published by the Office of the Code Reviser in WSR #99-22.

e August 2000 Proposed Rule Amendments. The August 2000 proposed rule amendments
were published by the Office of the Code Reviser in WSR #00-16.

* Document Highlighting Differences Between 1999 Proposal and 2000 Proposal. This
document was published by Ecology and identified the language in the 2000 proposal (see
WSR #00-16) that differed from the language in the 1999 proposal (see WSR #99-22). This
document was provided solely for illustrative purposes and should only be used in
conjunction with WSR #00-16.

Pur pose of this Document

The Washington Administrative Procedure Act (APA) requires that the concise explanatory
statement describe "the differences between the text of the proposed rule ... and the text of the
rule as adopted, other than editing changes, stating the reasons for differences” RCW
34.05.325(6)(a)(ii). This document (CES Appendix A) highlights the language in the 2001
adopted rule amendments (see WSR #01-05) that differs from the language in the 2000 proposed
rule amendments (see WSR #00-16). The highlighted language includes editing changes.
Deletions from the text are shown as a strtkethreugh. Additions to the text are underlined.
Except for the editing changes, the reasons for the changes are described in the main text of the
CES.
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WAC 173-340-100 Pur pose. This chapter is promulgated
under t he Model Toxi cs Contr ol Act . It est abl i shes

adm ni strative processes and standards to identify, investigate,
and clean up facilities where hazardous substances have cone to
be | ocated. It defines the role of the departnent and
encourages public involvenent in decision mking at these
facilities.

The goal of +this chapter is to inplenent the—petiey
deelared—by chapter 70.105D RCW This chapter provides a
wor kable process to acconplish effective and expeditious
cleanups in a manner that protects human health and the
envi ronnent . This chapter is primarily intended to address
rel eases of hazardous substances caused by past activities
al though its provisions may be applied to potential and ongoing
rel eases of hazardous substances fromcurrent activities.

Note: All materials incorporated by reference in this chapter are available for inspection at the Department of Ecology's Toxics Cleanup
Program, 300 Desmond Drive, Lacey, Washington, 98503.
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WAC 173-340-120 Overview.
(1) Purpose. This section provides an overview of the
cleanup process that typically will occur at a site where a

rel ease of a hazardous substance has been discovered with an
enphasis on sites being cleaned up under order or consent
decr ee. If there are any inconsistencies between this section
and any specifically referenced sections, the referenced section
shal | govern.

(2) Site discovery. Site discovery includes:

(a) Rel ease reporting. An owner or operator who knows of
or discovers a release of a hazardous substance due to past
activities nust report the release to the departnent as
described in WAC 173-340-300. Most current releases of
hazardous substances nmust be reported to the departnent under
the state's hazardous waste, underground storage tank, or water
quality | aws. The term "hazardous substance" includes a broad
range of substances as defined by chapter 70.105D RCW

(b) Initial investigation. Wthin ninety days of [|earning
of a hazardous substance rel ease, the departnment wll conduct an
initial investigation of the site under WAC 173-340-310. For
sites that may need further remedial action, the departnment will
send an early notice letter to the owner, operator, and other

potentially liable persons known to the departnent, informng
them of the departnent's deci sion.

(3) Site priorities. Sites are prioritized for further
remedi al action by the foll ow ng process:

(a) Site hazard assessnent. Based on the results of the
initial I nvestigation, a site hazard assessnment wll be

performed if necessary, as described in WAC 173-340-320. The
purpose of the site hazard assessnent is to gather information
to confirm whether a release has occurred and to enable the
departnment to evaluate the relative potential hazard posed by
the rel ease. If the departnent decides that no further action
is required, it will notify the public of that decision through
the Site Register.

(b) Hazardous sites list. The department will maintain a
list of sites known as the "hazardous sites list" where further
remedi al action is required. The departnent will add sites to
this list after the conpletion of a site hazard assessnent.
Sites placed on the list will be ranked using the departnment's
hazard ranki ng nethod. The departnent will renove a site from
the hazardous sites list if the site neets the requirenents for
renoval described in WAC 173-340- 330.

(c) Biennial programreport. Every even-nunbered year, the
department wll prepare a biennial program report for the
| egi sl ature. The hazard ranking, along with other factors, wll
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be used in this report to identify the projects and expenditures
reconmended for appropriation. See WAC 173-340-340.

(4) Detailed site investigations and cleanup decisions.
The following steps will be taken to ensure that the proper
nmet hod of cleanup is chosen for the site.

(a) Renedial investigation. A renedial investigation wll
be perfornmed at ranked sites under WAC 173-340-350. The purpose
of the renedial investigation is to collect data and infornmation
necessary to define the extent of contamnation and to
characterize the site.

(b) Feasibility study. A feasibility study wll be
conducted at ranked sites under WAC 173-340-350. The purpose of
the feasibility study is to develop and evaluate alternative
cl eanup actions. The departnment wll evaluate the renedial
investigation/feasibility study, establish cleanup |evels and
the point or points at which they nust be conplied with in
accordance with the procedures provided for in WAC 173-340-700
through 173-340-760 and wll select a cleanup action that
protects human health and the environnment and is based on the
remedy selection criteria and requirenments in WAC 173-340-350
through  173-340-390. WAC 173-340-440 sets forth the
circunstances in which institutional controls will be required
to ensure continued protection of human health and the
envi ronnent .

(c) Cdeanup action plan. The cleanup action will be set
forth in a draft cleanup action plan that addresses cleanup
requi renents for hazardous substances at the site. After public
comment on the draft plan, a final cleanup action plan wll be
i ssued by the departnent.

(5) Site cleanup. Once the appropriate cleanup action has

been selected for the site, +the actual cleanup wll Dbe
per f or med.

(a) Ceanup actions. WAC 173-340-400 describes the design
and construction requirenents for inplenmenting the cleanup

action plan.

(b) Conpliance nonitoring and review. The cl eanup action
nmust i nclude conpliance nonitoring under WAC 173-340-410 and in
sone cases periodic review under WAC 173-340-420 to ensure the
| ong-term effectiveness of the cleanup action.

(6) Interim actions. Under certain conditions it may be
appropriate to take early actions at a site before conpleting
the process described in subsections (2) through (5) of this
section. WAC 173-340-430 describes when it is appropriate to
take these early or interim actions and the requirenents for
such acti ons.

(7) Leaking underground storage tanks. Underground storage
tank (UST) owners and underground storage tank operators
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regul ated wunder chapter 90.76 RCW are required to perform
specific actions in addition to what other site owners and
operators would do under this chapter. WAC 173-340-450 descri bes
the requirenents for |eaking underground storage tanks.

(8) Procedures for conducting renedial actions.

(a) Renedi al action agreenents. The departnent has
authority to take renedial actions or to order persons to
conduct renedial actions under WAC 173-340-510 and 173-340-540.
However, the departnent encourages agreenents for investigations
and cleanups in appropriate cases. These agreenents can be
agreed orders or consent degrees reached under the procedures of
WAC 173-340-520 and 173-340-530.

(b) Independent renedial actions. Persons nmay conduct
i nvestigations and cleanups w thout departnent approval under
this chapter. The departnent wll use the appropriate

requirenents in this chapter when evaluating the adequacy of any
i ndependent renedi al action. Except as limted by WAC 173- 340-
515(2), nothing in this chapter prohibits persons from
conducting such actions before the departnent is ready to act at
the site; however, all interim and cleanup actions nust be
reported to the departnent under WAC 173-340-515. Furt her nore,
i ndependent renedial actions are conducted at the potentially
liable person's own risk and the departnment may take or require
additional renedial actions at these sites at any tine. (See
WAC 173-340-515 and 173-340-545.)

(9) Public participation. At sites where the departnent is
conducting the cleanup or overseeing the cleanup under an order

or decree, the public wll receive notice and an opportunity to
comment on nost of the steps in the cleanup process. At many
sites, a public participation plan will be prepared to provide

opportunities for nore extensive public involvenent in the
cl eanup process.

These and other requirenents are described in WAC 173-340-
600.
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WAC 173-340-130 Adm nistrative principles.

(1) Introduction. The departnment shall conduct or require
remedi al actions consistent wwth the provisions of this section.

(2) Information sharing. It is the policy of the
departnment to neke information about releases or threatened
rel eases available to owners, operators or other persons wth
potential liability for a site in order to encourage them to
conduct pronpt renedial action. It is also the policy of the
departnment to meke the sanme information available to interested
menbers of the general public so they can follow the progress of
site cleanup in the state.

(3) Information exchange. Al persons are encouraged to
contact the departnment and seek assistance on the general
admnistrative and technical requirenents of this chapter.
Through its technical consultation program described in WAC 173-
340-515, the departnment may also provide informal advice and
assistance to persons conducting or proposing renedial actions
at a specific site at any tine. Unl ess the departnent is
providing formal guidance for the inplenmentation of an order or
decree, any comments by the departnent or its agents are
advisory and not commitnents or approvals binding on the
depart nent . A person may not represent this advice as an
approval of a renedial action. If the person requesting the
advice is seeking binding commtnents or approvals, then an
order or consent decree shall be used.

(4) Scope of public participation. The departnent seeks to
encourage public participation in all steps of the cleanup
pr ocess. The depart nent shal | encourage a |evel of
participation appropriate to the conditions at a facility and
the level of the public's interest in the site.

(5) Scope of information. It is the departnent's intention
that adequate information be gathered at a site to enable
deci sions on appropriate actions. It is also the departnent's
intention that decisions be nmde and cleanups proceed
expeditiously once adequate information is obtained. St udi es
can be perforned and submttals nade at varying |levels of detai
appropriate to the conditions at the site. Al so, steps in the
cl eanup process may be conbined to facilitate quicker cleanups,

where appropri ate. Flexibility in the scope of investigations
and in conbining steps my be particularly appropriate for
routine cleanup actions. Once adequate information has been

obt ai ned, decisions shall be made within the franmework provided
in this chapter and in site-specific orders or decrees.

(6) Preparation of docunents. Except for the initial
i nvestigation, any of the studies, reports, or plans used in the
cl eanup process can be prepared by either the departnment or the
potentially |iable person. The departnment retains all authority
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to review and verify the docunents submitted and to nake
deci si ons based on the docunents and ot her relevant information.

(7) Inter-agency coordination.

(a) If the departnent is conducting renedial actions or
requiring renedial actions wunder an order or decree, the
departnment shall ensure appropriate l|local, state, and federal
agencies and tribal governments are Kkept inforned and, as
appropriate, involved in the developnent and inplenentation of
remedi al actions. The departnent may require a potentially
liable person to undertake this responsibility. If the
potentially liable person denonstrates that they are unable to
obtain adequate involvenent to allow the renedial action to
proceed by a particular governnment agency or tribe, the
departnent shall request the involvenent of the agency or tribe.

(b) The nature and degree of coordination and consultation

shall be commensurate with the other agencies’ and tribes’
interests and needs at the site. Interested agencies and tribes
shall also be included in the mailing list for public notices
under WAC 173-340-600. To facilitate coordination, it 1is

inportant that agencies and tribes provide specific conments,
including the identification of additional information needed or
mtigating measures that are necessary or desirable to satisfy
t heir concerns.

(c) In order to provide for expeditious cleanup actions,
all federal, state, local agencies, and tribes are encouraged to

coordinate when providing notices, hol ding neetings and
hearings, and preparing docunents. Whenever reasonable, the
departnent shall coordinate and conbine its activities wth

other agencies and tribes to mnimze the duplication of
noti ces, hearings and preparation of docunents, unless otherw se
pr ohi bi t ed.

(8) State Environnental Policy Act. See Chapter 197-11 WAC
for the State Environnmental Policy Act requirenents pertaining
to the inplenmentation of the Mbdel Toxics Control Act.

(9) Appeals. Unl ess otherwise indicated all departnent
deci sions nmade under this chapter are renedial decisions and nmay
be appeal ed only as provided for in RCW 70.105D. 060.
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WAC 173-340- 140 Deadl i nes.
(1) Purpose. It is the departnment's intent to nove sites
through the cleanup process as expeditiously as possible.
However, the departnent is limted by the anount of personnel

and funds it can expend in any given fiscal year. This section
is intended to establish reasonable deadlines for renedying
rel eases within these constraints. The departnent's process for
ranki ng and setting site priorities is described in WAC 173-340-
330 and 173-340-340, respectively.

(2) Initial investigation. Wthin ninety days of |earning
of a release or threatened release of a hazardous substance, the

departnment shall conplete an initial investigation under WAC
173- 340- 310.
(3) Further investigation. At least twice a year, the

departnment shall determne which sites with conpleted initia
investigations are a high priority for further investigation.
At that tine, the department shall schedule high priority sites

for further investigations to begin within six nonths. Thi s
determ nation will be based on the best professional judgnent of
departnmental staff. Sites my be scheduled for further

investigation at any tine if the departnent determ nes that the
site warrants expedited action.

(4) Site assessnment and ranking. For high priority sites,
the departnent shall conplete the site hazard assessnent and
hazard ranking within one hundred eighty days of the schedul ed
start date. These sites shall be identified in the departnent's
site register. Sites not designated as a high priority shall be
scheduled for future investigations and listed in the biennial

report to the legislature (WAC 173-340-340). The depart nent
shall conduct at least thirty-five site hazard assessnents each
fiscal year wuntil the nunber of sites needing site hazard

assessnents are reduced bel ow t his nunber.

(5) Site investigation. Wthin thirty days of ranking, the
departnment shall designate which sites are a high priority for a
remedi al investigation/feasibility study and which sites are a
| ower priority where further action can be delayed. The
departnment shall review these lower priority sites and provide
an opportunity for public coment as part of the biennial report
to the legislature (WAC 173-340- 340).

(6) Renedial investigation/feasibility study. For al
sites desi gnat ed as a hi gh priority, t he remedi al
investigation/feasibility study shall be conpleted under WAC
173-340-350 within eighteen nonths of signing the order or

decr ee. The departnment may extend the deadline up to twelve
nonths if the circunstances at the site nerit a longer tine
frame. The departnment shall provide the public an opportunity

to comment on any extension. The departnent shall initiate a
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remedi al investigation/feasibility study on at least ten sites
per fiscal year.

(7) deanup action. The departnment shall select the
cl eanup action under WAC 173-340-360 and file a consent decree
or issue an order for cleanup action for all designated high
priority sites wthin six nonths of the conpletion of the
remedi al investigation/feasibility study. The departnent may
extend the deadline for up to four nonths for consent decree and
order discussions. The departnment shall provide the public with
an opportunity to comment on any deadli ne extension.

(8) Site schedules. The departnent shall publish site
schedules for designated high priority sites in the site
regi ster according to WAC 173-340-600(6).
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WAC 173-340-200 Definitions. For the purpose of this
chapter, the follow ng definitions apply:

"Acute toxicity" nmeans the ability of a hazardous substance
to cause injury or death to an organismas a result of a short-
term exposure to a hazardous substance.

"Agreed order" neans an order issued by the departnent
under WAC 173-340-530 with which the potentially |iable person
receiving the order agrees to conply. An agreed order nmay be
used to require or approve any cleanup or other remedial actions
but it is not a settlement under RCW 70.105D. 040(4) and shall
not contain a covenant not to sue, or provide protection from
claims for contribution, or provide eligibility for public
fundi ng of renedial actions under RCW 70. 105D. 070 (2)(d)(xi).

"Aliphatic hydrocarbons” or "aliphatics®™ neans organic
conpounds that are characterized by a straight, branched, or
cyclic (non-benzene ring) arrangenent of carbon atons and that
do not contain hal ogens (such as chlorine). See also "aronmatic
hydr ocar bons. "

"Al practicabl e met hods of treatment” means al
technol ogi es and/ or nethods currently avail able and denonstrated
to work wunder simlar site circunmstances or through pilot
studies, and applicable to the site at reasonable cost. These
include "all known available and reasonable nethods of
treatnent” (AKART) for discharges or potential discharges to
waters of the state, and "best available control technol ogies”
for releases of hazardous substances into the air resulting from
cl eanup acti ons.

"Applicable state and federal |[|aws nmeans all legally
applicable requirements and those requirenents that t he
departnent determ nes, based on the criteria in WAC 173-340-
710(3), are relevant and appropriate requirenents.

"Area background" neans the concentrations of hazardous
substances that are consistently present in the environment in
the vicinity of a site which are the result of human activities
unrel ated to rel eases fromthat site.

"Aromatic  hydrocarbons” or "aromatics” means  organic
conpounds that are characterized by one or nore benzene rings,
with or without aliphatic hydrocarbons substitutions of hydrogen
atoms on the rings, and that do not contain hal ogens (such as
chlorine). See also "aliphatic hydrocarbons.”

“Averaging tine” neans the tine over which the exposure is
aver aged. For noncarcinogens, the averaging tine typically
equals the exposure duration. For carcinogens, the averaging
tinme equals the life expectancy of a person.

"Bi oconcentration factor” means t he ratio of t he
concentration of a hazardous substance in the tissue of an
aquatic organi sm di vi ded by t he hazar dous subst ance
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concentration in the anbient water in which the organism
resides.

"Carci nogen" neans any substance or agent that produces or
tends to produce cancer in humans. For inplenentation of this
chapter, the term carcinogen applies to substances on the United
States Environmental Protection Agency lists of A (known human)
and B (probable human) carcinogens, and any substance that
causes a significant increased incidence of benign or malignant
tunmors in a single, well conducted aninmal bioassay, consistent
with the weight of evidence approach specified in the United
St at es Envi r onnent al Protection Agency' s GQui del i nes for
Car ci nogen Ri sk Assessnent as set forth in 51 FR 33992 et seq.

"Carci nogeni ¢ potency factor"” or "CPF' neans the upper 95th
percentile confidence limt of the slope of the dose-response
curve and is expressed in units of (ng/kg-day)-1. \Wen derived
from human epi dem ol ogi cal data, the carcinogenic potency factor
may be a maxi num likelihood estimate.

"Chronic reference dose" neans an estimate (with an
uncertainty spanning an order of magnitude or nore) of a daily
exposure |evel for the human popul ation, including sensitive
subpopul ations, that is likely to be w thout an appreciable risk
of adverse effects during a lifetine.

"Chronic toxicity" means the ability of a hazardous
substance to cause injury or death to an organismresulting from
repeated or constant exposure to the hazardous substance over an
ext ended period of tine.

"Cl eanup” mneans the inplenmentation of a cleanup action or
interimaction.

"Cl eanup action"” nmeans any renedial action, except interim
actions, taken at a site to elimnate, render |ess toxic,
stabilize, <contain, inmmobilize, isolate, treat, destroy, or
remove a hazardous substance that conplies with WAC 173-340- 350
t hr ough 173-340- 390.

"Cleanup action alternative" neans one or nore treatnent
technol ogy, containnent action, r emoval action, engineered
control, institutional control or other type of renedial action
("cleanup action conponents") t hat , i ndividually or, in
conbi nati on, achieves a cleanup action at a site.

"Cleanup action plan" neans the document prepared by the
department under WAC 173-340-380 that selects the cleanup action
and specifies cleanup standards and other requirenents for the
cl eanup action.

"Cleanup level” neans the concentration of a hazardous
substance in soil, water, air, or sedinent that is determned to
be protective of human health and the environnent under
speci fied exposure conditions.
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"Cl eanup standards" neans the standards adopted under RCW
70.105D. 030 (2)(d). Establi shing cleanup standards requires
specification of the follow ng:

Hazar dous substance concentrations that protect human
heal th and the environnment ("cleanup |evels");

The location on the site where those cleanup | evels nust be
attained ("points of conpliance"); and

Addi tional regulatory requirenents that apply to a cleanup
action because of the type of action and/or the |ocation of the
site. These requirenents are specified in applicable state and
federal laws and are generally established in conjunction wth
the selection of a specific cleanup action.

"Cohen's nethod" neans the maxinmum |ikelihood estimte of
the mean and standard deviation accounting for data below the
nmet hod detection limt or practical quantitation limt using the
nmet hod described in the follow ng publications:

* Cohen, A.C., 1959. "Sinplified estimators for the nornmal
distribution when sanples are singly censored or truncated."
Technonetrics. Volune 1, pages 217-237.

» Cohen, A C, 1961. "Tables for maximum |ikelihood
esti mat es: Singly truncated and singly censored sanples.”
Technonetrics. Volune 3, pages 535-541.

"Conpliance nonitoring® neans a renedial action that
consists of nonitoring as described in WAC 173-340-410.

"Conceptual site nodel"™ neans a conceptual understandi ng of
a site that identifies potential or suspected sources of
hazar dous substances, types and concentrations of hazardous
subst ances, potentially contamnated nedia, and actual and
potential exposure pathways and receptors. This nodel is
typically initially devel oped during the scoping of the renedial
investigation and further refined as additional information is
collected on the site. It is a tool used to assist in naking
decisions at a site.

"Conducting land use planning under chapter 36.70A RCW as
used in the definition of "industrial properties,” means having
adopt ed a conprehensive plan and devel opnent regul ations for the
site under chapter 36. 70A RCW

"Contai nnent”" neans a container, vessel,  barrier, or
structure, whether natural or constructed, that confines a
hazar dous substance within a defined boundary and prevents or
mnimzes its release into the environnent.

"Contam nant” neans any hazardous substance that does not
occur naturally or occurs at greater than natural background
| evel s.

"Curie" means the neasure of radioactivity defined as that
gquantity of radioactive material which decays at the rate of
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3.70 x 10* transformations per second. This decay rate is
nearly equivalent to that exhibited by 1 gram of radium in
equilibriumwith its disintegration products.

"Day" neans cal endar day; however, any docunent due on the
weekend or a holiday may be submtted on the first working day
after the weekend or holi day.

"Decree" neans consent decree under WAC 173-340-520.
"Consent decree" is synonynous with decree.

"Degradation by-products” or "deconposition by-products”
means the secondary product of biological or chem cal processes
t hat break down chemicals into other chem cal s. The
deconposition by-products may be nore or less toxic than the
parent conpound.

"Departnment” means the departnent of ecol ogy.

"Devel opnental reference dose" neans an estimate (wth an
uncertainty of an order of nagnitude or nore) of an exposure
| evel for the human popul ation, including sensitive subgroups,
t hat is likely to be wthout an appreciable risk of
devel opnent al effects.

"Direct contact"” neans exposure to hazardous substances
t hrough i ngestion and/or dernal contact.

"Director” neans the director of ecology or the director's
desi gnee.

"Drinking water fraction” neans the fraction of drinking
water that is obtained or has the potential to be obtained from
the site.

"Engi neered controls" neans containnment and/or treatnent
systens that are designed and constructed to prevent or limt
the novenment of, or the exposure to, hazardous substances.
Exanpl es of engineered controls include a |ayer of clean soil
asphalt or concrete paving or other materials placed over
contam nated soils to limt contact with contam nation; a ground
water flow barrier such as a bentonite slurry trench; ground
wat er gradi ent control systens such as French drains or punp and
treat systems; and vapor control systens.

"Environnent” means any plant, animal, natural resource,
surface water (including underlying sedinments), ground water,
drinking water supply, land surface (including tidelands and

shorel ands) or subsurface strata, or anbient air wthin the
state of Washington or under the jurisdiction of the state of
Washi ngt on.

"Equi val ent carbon nunber" or "EC' neans a value assigned
to a fraction of a petroleum mxture, enpirically derived from
the boiling point of the fraction nornmalized to the boiling
point of n-alkanes or the retention time of n-alkanes in a
boi | i ng point gas chromat ography col um.
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"Exposure” neans subjection of an organism to the action
I nfl uence, or effect of a hazardous substance (chem cal agent)
or physical agent.

“Exposure duration” neans the period of exposure to a
hazar dous subst ance.

“Exposure frequency” neans the portion of the exposure
duration that an individual is exposed to a hazardous substance,
expressed as a fraction. For exanple, if a person is exposed
260 days (five days per week for 52 weeks) over a year (365
days), the exposure frequency would be equal to:(5 X 52)/365 =
0.7.

"Exposure paraneters" neans those paraneters used to derive
an estimate of the exposure to a hazardous substance.

"Exposure pathway"” neans the path a hazardous substance
takes or could take from a source to an exposed organism An
exposure pathway describes the nechani sm by which an individua
or population is exposed or has the potential to be exposed to
hazar dous substances at or originating from a site. Each
exposure pathway includes an actual or potential source or
rel ease from a source, an exposure point, and an exposure route.
If the exposure point differs from the source of the hazardous

subst ance, t he exposure pat hway al so I ncl udes a
transport/exposure nedi um

"Facility" mnmeans any building, structure, installation,
equi pnent, pipe or pipeline (including any pipe into a sewer or
publicly owned treatnent works), well, pit, pond, |agoon,
i npoundnent, ditch, landfill, storage container, notor vehicle,

rolling stock, vessel, or aircraft; or any site or area where a
hazar dous substance, other than a consumer product in consuner
use, has been deposited, stored, disposed of, or placed, or
ot herwi se cone to be | ocated. means—the sanmeas—site—

"Federal cleanup |aw' neans the Conprehensive Environnenta
Response, Conpensation, and Liability Act of 1980, as anended by
the Superfund Anendnents and Reauthorization Act of 1986, 42
U S C 9601 et seq.

"Fish diet fraction"” neans the percentage of the total fish
and/ or shellfish in an individual's diet that is obtained or has
the potential to be obtained fromthe site.

"Food crop" means any donmestic plant that is produced for
the purpose of, or my be used in whole or in part for,
consunption by people or livestock. This shall include nursery,
root, or seedstock to be used for the production of food crops.

"Free product" means—a hazardous substance that s present

A/ a ava' a m N ala

H-gui-d— neans a nonaqueous phase liquid that is present in the
soil, bedrock, ground water or surface water as a distinct
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separate | ayer. Under the right conditions, if sufficient free
product is present, free product is capable of mgrating
i ndependent of the direction of flow of the ground water or
surface water.

"Gastrointestinal absorption fraction" neans the fraction
of a substance transported across the gastrointestinal 1ining
and taken up systemcally into the body.

"Ground water" neans water in a saturated zone or stratum
beneath the surface of |and or below a surface water.

"Hazard index" neans the sum of tw or nore hazard
quotients for nultiple hazardous substances and/or nmultiple
exposur e pat hways.

"Hazardous sites list" nmeans the list of hazardous waste
sites maintai ned under WAC 173- 340- 330.

"Hazardous substance" neans any dangerous or extrenely
hazar dous waste as defined in RCW 70.105.010 (5) and (6), or any
dangerous or extrenmely dangerous waste as designated by rule
under chapter 70.105 RCW any hazardous substance as defined in
RCW 70. 105. 010(14) or any hazardous substance as defined by rule
under chapter 70.105 RCW any substance that, on the effective
date of this section, is a hazardous substance under section
101(14) of the federal cleanup law, 42 U S. C., Sec. 9601(14);
petrol eum or petroleum products; and any substance or category
of substances, including solid waste deconposition products,
determ ned by the director by rule to present a threat to human
health or the environnment if released into the environnent.

The term hazardous substance does not include any of the
followng when contained in an underground storage tank from
which there is not a release: Crude oil or any fraction thereof
or petroleum if the tank is in conpliance with all applicable
federal, state, and l|local |aw

"Hazardous waste site" nmeans any facility where there has
been confirmation of a release or threatened release of a
hazar dous substance that requires renedial action.

"Hazard quotient” or "HQ neans the ratio of the dose of a
singl e hazardous substance over a specified tinme period to a
reference dose for that hazardous substance derived for a
sim |l ar exposure period.

"Health effects assessnent sunmary tables” or "HEAST' neans
a data base developed by the United States Environnenta
Protection Agency that provides a summary of information on the
toxicity of hazardous substances.

"Henry’s law constant” neans the ratio of a hazardous
substance’s concentration in the air to its concentration in
wat er . Henry’s law constant can vary significantly wth
tenperature for sone hazardous substances. The di nmensi onl ess
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form of this constant is used in the default equations in this
chapter.

"Hi ghest beneficial use" neans the beneficial use of a
resource generally requiring the highest quality in the
resource. For exanple, for many hazardous substances, providing
protection for the beneficial wuse of drinking water wll
generally also provide protection for a great variety of other
exi sting and future beneficial uses of ground water.

"I ndependent renedi al actions" nmeans renedial actions
conducted wi thout departnent oversight or approval and not under
an order, agreed order, or consent decree.

"Indicator hazardous substances" neans the subset of
hazar dous substances present at a site selected under WAC 173-
340-708 for nonitoring and analysis during any phase of renedi al
action for the purpose of characterizing the site or
establ i shing cleanup requirenents for that site.

"I ndustrial properties" neans properties that are or have
been characterized by, or are to be commtted to, traditional
i ndustri al uses such as processing or manuf acturing  of
mat eri al s, marine term nal and transportation areas and
facilities, fabrication, assenbly, treatnent, or distribution of
manuf actured products, or storage of bulk materials, that are
ei t her:

e Zoned for industrial use by a city or county conducting
| and use planning under chapter 36.70A RCW (G owh
Managenent Act); or

e For counties not planning wunder chapter 36.70A RCW
(G owth Managenent Act) and the cities within them zoned
for industrial use and adjacent to properties currently
used or designated for industrial purposes.

See WAC 173-340-745 for additional criteria to determne if
a land use not specifically listed in this definition wuld neet
the requirenent of “"traditional i ndustri al use" and for
evaluating if a land use zoning category neets the requirenent
of being "zoned for industrial use.”

"I nhal ati on absorption fraction" neans the percent of a
hazardous substance (expressed as a fraction) that is absorbed
t hrough the respiratory system

"Inhal ation correction factor” nmeans a nultiplier that is
used to adjust exposure estinates based on ingestion of drinking
water to take into account exposure to hazardous substances that
are volatilized and inhaled during use of the water.

"Initial investigation® neans a renedial action that
consists of an investigation under WAC 173- 340- 310.
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"Institutional controls" means neasures undertaken to limt
or prohibit activities that may interfere with the integrity of
an interim action or a cleanup action or result in exposure to
hazar dous substances at the site. For exanples of institutiona
controls see WAC 173-340-440(1).

"Integrated risk information systent or "IRI'S'" neans a data
base developed by the United States Environnmental Protection
Agency that provides a summary of information on hazard
identification and dose-response assessnent for specific
hazar dous subst ances.

"Interim action” neans a renedial action conducted under
WAC 173- 340- 430 that partially addresses the eleanup of asite.

"Interspecies scaling factor”™ nmeans the conversion factor
used to take into account differences between animals and
humans.

"Land's nethod" neans the nmethod for calculating an upper

confidence |imt for the nmean of a Ilognormal distribution,
described in the foll ow ng publications:

 Land, CE , 1971. "Confidence intervals for |I|inear
functions of the normal nmean and variance.” Annal s  of
Mat hematics and Statistics. Volune 42, pages 1187-1205.

e Land, C. E., 1975. "Tables of confidence limts for |inear
functions of the normal nean and variance." I n: Sel ect ed
Tables in Mthematical Statistics, Volune 111, pages 385-419.
Ameri can Mat hematical Society, Providence, Rhode I|sland.

"Legally applicable requirenments”™ means those cleanup
standards, standards of control, and other human health and
environmental protection requirenents, criteria, or limtations
adopted under state or federal law that specifically address a
hazar dous substance, cl eanup action, | ocat i on, or ot her

ci rcunstances at the site.

"Lowest observed adverse effect l|level"” or "LOAEL" neans the
| owest concentration of a hazardous substance at which there is
a statistically or biologically significant increase in the
frequency or severity of an adverse effect between a an exposed
popul ati on and a control group.

“Mai " nmeans delivery through the United States Postal
Service or an equivalent nethod of delivery or transmttal,
including private mail carriers, or personal delivery.

"Maxi mum contam nant |evel” or "MIL" neans the maxinmum
concentration of a contam nant established by either the
Washi ngton state board of health or the United States
Environnental Protection Agency under the Federal Safe Drinking
Water Act (42 U. S.C. 300f et seq.) and published in chapter 248-
54 WAC or 40 C. F. R 141.
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"Maxi mum contam nant level goal"” or "MXLG neans the
maxi mum concentrati on of a contam nant established by either the
Washi ngton state board of health or the United States
Environnental Protection Agency under the Federal Safe Drinking
Water Act (42 U S.C. 300f et seq.) and published in chapter 248-
54 WAC or 40 C.F.R 141 for which no known or anticipated

adverse effects on human health occur, including an adequate
margi n of safety.
"Method detection |imt" or "MDL" neans the mninum

concentration of a conpound that can be neasured and reported
Wi th ninety-nine percent (99% confidence that the value is
greater than zero.

"MIllirem or "nmrent neans the neasure of the dose of any
radiation to body tissue in terns of its estimated biological
effect relative to a dose received from an exposure to one
roentgen (R) of x-rays. One mlliremequals 0.001 rem

"M xed funding" nmeans any funding provided to potentially
| iable persons from the state toxics control account under WAC
173- 340- 560.

"Model Toxics Control Act" or "act" neans chapter 70.105D
RCW first passed by the voters in the Novenber 1988 general
election as Initiative 97 and as since anended by the
| egi sl ature.

"Natural attenuation"” neans a variety of physical, chem ca
or biological processes that, under favorable conditions, act
wi thout human intervention to reduce the mass, toxicity,
mobility, volunme, or concentration of hazardous substances in
the environnent. These in situ processes include: Nat ur al
bi odegradation; dispersion; dilution; sorption; volatilization
and, chem cal or biological stabilization, transformation, or
destruction of hazardous substances. Natural attenuatioen+s—hnot
an active renedial rneasure. See WAC 173-340-370(7) for a
description of the expected role of natural attenuation in site
cl eanup. A cleanup action that includes natural attenuation and
conforms to the expectation in WAC 173-340-370(7) can be
consi dered an active renedi al neasure.

"Nat ural background” neans the concentration of hazardous
subst ance consistently present in the environnent that has not
been influenced by localized human activities. For exanpl e,
several netals and radionuclides naturally occur in the bedrock,
sedinments, and soils of Wshington state due solely to the
geologic processes that forned these nmaterials and the
concentration of these hazardous substances would be considered
nat ur al backgr ound. Al so, | ow concentrations of sone
particularly persi st ent organic conmpounds such as
pol ychl ori nated bi phenyls (PCBs) can be found in surficial soils
and sedinent throughout nuch of the state due to gl obal




Page 20 MICA Cl eanup Regul ation

February 12, 2001 173-340- 200
di stribution of these hazardous substances. These | ow
concentrations woul d be consi dered nat ur al backgr ound.

Simlarly, concentrations of various radionuclides that are
present at |ow concentrations throughout the state due to gl obal
distribution of fallout from bonb testing and nucl ear accidents
woul d be consi dered natural background.

"Nat ural biodegradation” neans in-situ biological processes
such as aerobic respiration, anaerobic respiration, and co-
nmet abolism that occur w thout human intervention and that break
down hazardous substances into other conpounds or elenents. The
process is typically a nultiple step process and may or may not
result in organic conpounds being conpletely broken down or
m neralized to carbon di oxi de and water.

"Natural person” neans any unincorporated individual or
group of individuals. The term "individual"™ is synonynous wth
"natural person.”

"Nonaqueous phase liquid" or "NAPL" neans the-saneas—free
produet—— a hazardous substance that is present in the soil,
bedrock, ground water or surface water as a liquid not dissolved

in water. The term includes both |ight nonaqueous phase liquid
(LNAPL) and dense nonaqueous phase |iquid (DNAPL).
"No observed adverse effect level”™ or "NOAEL" neans the

exposure | evel at which there are no statistically or
biologically significant increases in frequency or severity of
adverse effects between the exposed population and its
appropriate control; some effects may be produced at this |evel,
but they are not considered to be adverse, nor precursors to
specific adverse effects.

"Nonpotabl e" nmeans not a current or potential source of
drinking water. See WAC 173-340-720 and 173-340-730 for
criteria for determining if ground water or surface water is a
current or potential source of drinking water.

"Null  hypothesis" nmeans an assunption about hazardous
substance concentrations at a site when evaluating conpliance
with cleanup levels established under this chapter. The nul |l
hypothesis is that the site is contamnated at concentrations
that exceed cleanup |evels. This shall not apply to cleanup
| evel s based on backgr ound concentrations wher e ot her
appropriate statistical nethods supported by a power analysis
woul d be nore appropriate to use.

"Oral RfFD conversion factor” neans the conversion factor
used to adjust an oral reference dose (which is typically based
on an administered dose) to a dernmal reference dose (which is
based on an absorbed dose).

"Order” neans an enforcenment order issued under WAC 173-
340-540 or an agreed order issued under WAC 173-340-530.
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"Owmer or operator”™ neans any person that neets the
definition of this termin RCW70.105D. 020(12).

"PAHs (carcinogenic)" or "cPAHs" neans those polycyclic
aromati ¢ hydrocarbons substances, PAHs, identified as A (known
human) or B (probable human) carcinogens by the United States

Envi r onnment al Protection Agency. These i ncl ude
benzo(a) ant hracene, benzo(b)fluoranthene, benzo(k)fl uoranthene,
benzo(a) pyrene, chrysene, di benzo( a, h) ant hr acene, and

i ndeno( 1, 2, 3-cd) pyrene.

"Per manent solution” or "permanent cleanup action” neans a
cleanup action in which cleanup standards of WAC 173-340-700
through 173-340-760 can be net wthout further action being
required at the site being cleaned up or any other site involved
with the cleanup action, other than the approved disposal of any
residue fromthe treatnent of hazardous substances.

" Per son” means an i ndi vi dual firm corporation
associ ation, partnership, consortium joint venture, commerci al
entity, state government agency, unit of |ocal governnent,
federal governnent agency, or Indian tribe.

"Picocurie"” or "pCG" neans 10- curie.

"Point of conpliance” neans the point or points where
cleanup levels established in accordance with WAC 173-340-720
t hrough 173-340-760 shall be attained. This term includes both
standard and conditional points of conpliance. A—condi-tional-

point of conpliance for particular nedia is only available as
provi ded in WAC 173-340- 720 t hrough WAC 173- 340- 760.

"Pol ychl orinated bi phenyls” or "PCB m xtures" neans those
aromati ¢ conmpounds containing two benzene nuclei with two or
nore substituted chlorine atons. For the purposes of this
chapter, PCB includes those congeners which are identified using
the appropriate analytical nethods as specified in WAC 173-340-
830.

"Pol ycyclic aromatic hydrocarbons”™ or "PAH' neans those
hydr ocarbon nol ecul es conposed of two or nore fused benzene
rings. For the purpose of this chapter, PAH includes those
conpounds which are identified and quantified wusing the
appropriate analytical nmethods as specified in WAC 173-340-830.
The specific conpounds generally included are acenaphthene,
acenapht hyl ene, fluorene, naphthal ene, anthracene, fl uoranthene,

phenant hr ene, benzo[ a] ant hr acene, benzo[ b] f | uor ant hene, ben-
zo[ k] f1 uor ant hene, pyr ene, chrysene, benzo[ a] pyr ene, di ben-
zo[ a, h] ant hracene, indeno[1l, 2, 3-cd] pyrene, and benzo[ghi]pery-

| ene.
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"Potentially liable person” neans any person who the
departnent finds, based on credible evidence, to be |iable under
RCW 70. 105D. 040.

"Practicable" neans capable of being designed, constructed
and inplenmented in a reliable and effective manner including
consideration of cost. When considering cost under this
anal ysis, an alternative shall not be considered practicable if
the increnmental costs of the alternative are disproportionate to
the increnental degree of benefits provided by the alternative
over other |ower cost alternatives.

"Practical quantitation limt" or "PQ" neans the | owest
concentration that can be reliably neasured within specified
limts of precision, accuracy, representativeness, conpleteness,

and conparability during routine | abor at ory operating
condi tions, using departnent approved nethods.

"Probabilistic risk assessnent” means a nmathemati cal
technique for assessing the variability and uncertainty in risk
cal cul ati ons. This is done by using distributions for nodel
i nput paraneters, rather than point values, where sufficient
data exists to justify the distribution. These distributions

are then used to conpute various sinulations using tools such as
Monte Carlo analysis to examne the probability that a given

outcone will result (such as a level of risk being exceeded).
When using probabilistic techniques under this chapter for human
health risk assessnent, distributions shall not be wused to

represent dose response relationships (reference dose, reference
concentration, cancer potency factor).

"Public notice" nmeans, at a mninum adequate notice nuailed
to all persons who have made a tinely request of the departnent
and to persons residing in the potentially affected vicinity of
the proposed action; mailed to appropriate news nedia; published
in the newspaper of largest circulation in the city or county of
the proposed action; and opportunity for interested persons to
comrent .

"Public participation plan" neans a plan prepared under WAC
173-340-600 to encourage coordinated and effective public
i nvol venent tailored to the public's needs at a particular site.

"Rad" neans that quantity of ionizing radiation that
results in the absorption of 100 ergs of energy per gram of
irradiated material, regardl ess of the source of radiation.

"Radi onuclide" neans a type of atom that spontaneously
undergoes radioactive decay. Radi onucl ides are hazardous
subst ances under the act.

"Reasonabl e maxi mum exposure” neans the highest exposure
that can be reasonably expected to occur for a human or other
living organisns at a site under current and potential future
Site use.
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"Reference dose" or "RFD' neans a benchmark dose, derived
fromthe NOAEL or LOAEL for a hazardous substance by consistent
application of uncertainty factors used to estinmate acceptable
daily intake doses and an additional nodifying factor, which is
based on professional judgnent when considering all available
data about a substance, expressed in units of mlligrans per
ki | ogram body wei ght per day. This includes chronic reference
doses, subchronic reference doses, and devel opnental reference
doses.

"Rel ease” nmeans any intentional or unintentional entry of
any hazardous substance into the environnment, including but not
limted to the abandonnment or disposal of containers of
hazar dous subst ances.

"Rel evant and appropriate requirenents” nmeans those cleanup
standards, standards of control, and other human health and
environmental requirenments, criteria, or limtations established
under state and federal law that, while not legally applicable
to the hazardous substance, cleanup action, |ocation, or other
circunstance at a site, the departnent determ nes address
probl ens or situations sufficiently simlar to those encountered
at the site that their use is well suited to the particular
site. The criteria specified in WAC 173-340-710(3) shall be used
to determine if a requirenment is relevant and appropri ate.

"Renm neans the unit of radiation dose equivalent that is
the dosage in rads nultiplied by a factor representing the
di fferent biological effects of various types of radiation.

“Renedi al investigation/feasibility study” neans a renedi a
action that consists of activities conducted under WAC 173-340-
350 to collect, develop, and evaluate sufficient information
regarding a site to select a cleanup action under WAC 173-340-
360 t hrough 173-340-390.

"Renedi ation level (REL)" neans a concentration (or other
nmethod of identification) of a hazardous substance in soil,
water, air, or sedinment above which a particular cleanup action
conponent will be required as part of a cleanup action at a
site. O her nmet hods  of identification include physical
appearance or location. A cleanup action selected in accordance
with WAC 173-340-350 through 173-340-390 that i ncl udes
remedi ation levels constitutes a cleanup action which 1is
protective of human health and the environnent. See WAC 173-
340-355 for a description of the purpose of renediation |evels
and the requirenments and procedures for developing a cleanup
action alternative that includes renmedi ation |evels.

"Renedy"” or "renedial action” nmeans any action or
expenditure consistent with the purposes of chapter 70.105D RCW
to identify, elimnate, or mnimze any threat posed by
hazardous substances to human health or the environnent
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including any investigative and nonitoring activities wth
respect to any release or threatened release of a hazardous
substance and any health assessnents or health effects studies
conducted in order to determine the risk or potential risk to
human heal t h.

"Restoration tinme franme" neans the period of tine needed to
achieve the required cleanup levels at the points of conpliance
established for the site.

"Ri sk" neans the probability that a hazardous substance,
when released into the environnent, will cause an adverse effect
i n exposed humans or other |iving organismns.

"Routine cleanup action” neans a renedial action neeting
all of the followng criteria:

e Cleanup standards for each hazardous substance addressed
by the cleanup are obvious and undisputed, and allow for an
adequate margin of safety for protection of human health and the
envi ronnent ;

e It involves an obvious and limted choice anong cleanup
action alternatives and uses an alternative that is reliable,
has proven capable of acconplishing cleanup standards, and with
whi ch the departnent has experience;

e The cleanup action does not require preparation of an
envi ronnment al inpact statenent; and

» The site qualifies under WAC 173-340-7491 for an excl usion
from conducting a sinplified or site-specific terrestria
ecol ogi cal evaluation, or if the site qualifies for a sinplified
ecol ogical evaluation, the evaluation is ended under WAC 173-
340-7492(2) or the values in Table 749-2 are used.

Routine cleanup actions consist of, or are conparable to,
one or nore of the follow ng remedi al actions:

* Cl eanup of above-ground structures;

* Cl eanup of bel ow ground structures;

e Cleanup of <contamnated soils where the action would
restore the site to cleanup |evels; or

* Cleanup of solid wastes, including containers.

"Safety and health plan" nmeans a plan prepared under WAC
173- 340- 810.

"Sanpling and analysis plan" nmeans a plan prepared under
WAC 173- 340-820.

"Saturated zone" neans the area below the water table in
which all interstices are filled with water.

"School s" nmeans preschools, elenentary schools, mddle
schools, high schools, and simlar facilities, both public and
private, used primarily for the instruction of m nors.
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"Science advisory boar d" nmeans the advisory board
established by the departnent under RCW 70. 105D. 030(4).
"Secondary nmaxi num contam nant |evel” neans the maxinmum

concentration of a secondary contami nant in water established by
the United States Environnmental Protection Agency under the
Federal Safe Drinking Water Act (42 U. S.C. 300f et seqg.) and
published in 40 C F.R 143.

"Sensitive environnent™ neans an area of particular
envi ronnment al val ue, where a release could pose a greater threat
than in other areas including: Wetl ands; critical habitat for
endangered or threatened species; national or state wldlife
refuge; critical habitat, breeding or feeding area for fish or
shellfish; wld or scenic river; rookery; riparian area; big
ganme w nter range.

"Site" means the sane as “"facility." means—any—building-

di-sposed-of—or placed,—or otherwse cone to be located-

"Site hazard assessnent” neans a renedial action that
consists of an investigation perfornmed under WAC 173- 340- 320.

"Soil" means a mxture of organic and inorganic solids,
air, water, and biota that exists on the earth's surface above
bedrock, including materials of anthropogenic sources such as
sl ag, sludge, etc.

"Soil biota" neans invertebrate nulticellular animals that
live in the soil or in close contact with the soil.

"Subchronic reference dose" neans an estimte (wth an
uncertainty of an order of magnitude or nore) of a daily
exposure |level for the human popul ation, including sensitive
subgroups, that is likely to be wthout appreciable risk of
adverse effects during a portion of a lifetine.

"Surface water" neans |akes, rivers, ponds, streans, inland
waters, salt waters, and all other surface waters and water
courses wthin the state of Washington or under the jurisdiction
of the state of Washi ngton.

"Technically possible" neans capable of being designed,
constructed and inplenented in a reliable and effective manner,
regardl ess of cost.

"Terrestrial ecological receptors”" neans plants and ani mals
that live primarily or entirely on | and.

"Threatened or endangered species" neans species listed as
threatened or endangered under the federal Endangered Species
Act 16 U S.C  Section 1533, or classified as threatened or
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endangered by the state fish and wildlife comm ssion under WAC
232-12-011(1) and 232-12-014.

"Total excess cancer risk" neans the upper bound on the
estimted excess cancer risk associated wth exposure to
mul ti pl e hazardous substances and mul ti pl e exposure pat hways.

"Total petroleum hydrocarbons” or "TPH' neans any fraction
of crude oil that is contained in plant condensate, crankcase

notor oil, gasoline, aviation fuels, Kkerosene, diesel notor
fuel, benzol, fuel oil, and other products derived from the
refining of crude oil. For the purposes of this chapter, TPH
will generally nmean those fractions of the above products that
are the total of all hydrocarbons quantified by analytical

nmet hods NWPH Gx; NWPHDx; volatile petroleum hydrocarbons
(VPH) for wvolatile aliphatic and volatile aromatic petroleum
fractions; and extractable petroleum hydrocarbons (EPH) for
nonvol atile aliphatic and nonvol atile aromatic petrol eum
fractions, as appropriate, or other test nethods approved by the
depart nment.

"Type | error” nmeans the error nade when it is concluded
that an area of a site is below cleanup levels when it actually
exceeds cleanup |evels. This is the rejection of a true null
hypot hesi s.

"Underground storage tank" or "UST" neans an underground
storage tank and connected underground piping as defined in the
rul es adopted under chapter 90.76 RCW

"Unrestricted site use conditions" neans restrictions on
the use of the site or natural resources affected by rel eases of
hazardous substances from the site are not required to ensure
continued protection of human health and the environnent.

"Upper bound on the estimted excess cancer risk of one in
one hundred thousand”" neans the upper ninety-fifth percent
confidence limt on the estimated risk of one additional cancer
above the background cancer rate per one hundred thousand
i ndi vi dual s.

"Upper bound on the estinmated excess cancer risk of one in
one mllion" nmeans the upper 95th ninety-fifth percent
confidence limt on the estimated risk of one additional cancer
above the background cancer rate per one mllion individuals.

"Volatile organic compound” nmeans those carbon-based
conpounds listed in EPA nethods 502.2, 524.2, 551, 601, 602,
603, 624, 1624C, 1666, 1671, 8011, 8015B, 8021B, 8031, 8032A,
8033, 8260B, and those with simlar vapor pressures or boiling
poi nt s. See WAC 173-340-830(3) for references describing these
met hods. For petroleum volatile nmeans aliphatic and aromatic
constituents up to and including ECl2, plus naphthalene, 1-
met hyl napht hal ene and 2- net hyl napht hal ene.
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"Wastewater facility" means all structures and equipnent
required to collect, transport, treat, reclaim or dispose of
donesti c, i ndustri al, or conbi ned donestic/industri al
wast ewat er s.

"Wet | ands” neans |ands transitional between terrestrial and
aquatic systenms where the water table is usually at or near the
surface or the land is covered by shallow water. For the
purposes of this classification, wetlands nust have one or nore
of the following attributes at |east periodically, the |and
supports predom nantly hydr ophyt es; t he substrate IS
predom nately wundrained hydric soil; and the substrate is
nonsoil and saturated with water or covered by shall ow water at
sone tinme during the grow ng season each year.

"WIldlife" means any nonhuman vertebrate animl other than
fish.

"Zoned for (a specified) use" nmeans the use is allowed as a
permtted or conditional use under the local jurisdiction s |and
use zoning ordinances. A land use that is inconsistent with the
current zoning but allowed to continue as a nonconform ng use or
through a conparable designation is not considered to be zoned
for that use.

NOTES:

Reviser's note: The brackets and enclosed material in the text of the
above section occurred in the copy filed by the agency.
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WAC 173-340-210 Usage. For the purposes of this chapter,
the follow ng shall apply:

(1) Unless the context clearly requires otherw se the use
of the singular shall include the plural and conversely.

(2) The terns "applicable,”™ "appropriate,”™ "relevant,"
"unl ess otherwise directed by the departnment” and simlar terns
i mplying discretion nean as determned by the departnent, wth
the burden of proof on other persons to denonstrate that the
requirenents are or are not necessary.

(3) "Approved" neans for departnent conducted or ordered
remedi al actions, or for potentially Iliable person conducted
cl eanups agreed to by the departnent in an agreed order or
decree governing renedial actions at the site.

(4) "Conduct"™ nmeans to perform or undertake whether
directly or through an agent or contractor, unless this chapter
expressly provi des ot herw se.

(5) "lInclude" neans included but not limted to.

(6) "May" or "should" neans the provision is optional and
perm ssive, and does not inpose a requirenent.

(7) "Shall,"™ "must,” or "wll" neans the provision is
mandat ory.

(8) "Threat" means threat or potential threat.

(9) "Under" neans pursuant to, subject to, required by,
established by, in accordance wth, and simlar expressions of
| egi sl ative or adm nistrative authorization or direction.
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WAC 173-340-300 Site discovery and reporting.

(1) Purpose. As part of a program to identify hazardous
waste sites, this section sets forth the requirenents for
reporting a release of a hazardous substance due to past
activities, whether discovered before or after the effective
date of this regulation. It also sets forth the requirenments
for reporting independent renedial actions. The departnent may
take any other actions it deens appropriate to identify
potential hazardous waste sites consistent with chapter 70.105D
RCW

(2) Rel ease report.

(a) Any owner or operator who has information that a
hazar dous substance has been released to the environment at the
owner or operator's facility and may be a threat to human heal th

or the environnment shall report such information to the
departnment wthin ninety days of discovery. Rel eases from
underground storage tanks shall be reported by the owner or

operator of the wunderground storage tank wthin twenty-four
hours of release confirmation, in accordance wth WAC 173-340-
450. To the extent known, the report shall include:

(1) The identification and location of the hazardous
subst ance;

(11) G rcunstances of the release and the discovery; and

(iii) Any renedial actions planned, conpleted, or underway.
All other persons are encouraged to report such information to
t he departnent.

(b) Persons should wuse best professional judgnment in
deciding whether a release of a hazardous substance nay be a
threat or potential threat to human health or the environnent.
The followi ng, which is not an exhaustive list, are exanples of
situations that generally should be reported under this section:

(1) Contam nation in a water supply well.

(ii) Contam nated seeps, sedinent or surface water.

(tit) Vapors in a building, wutility wvault or other
structure that appear to be entering the structure from nearby
contam nated soil or ground water.

(iv) Free product such as petroleum product or other
organic liquids on the surface of the ground or in the ground
wat er .

(v) Any contam nated soil or unpermtted disposal of waste
materials that would be classified as a hazardous waste under
federal or state | aw

(vi) Any abandoned containers such as druns or tanks, above
ground or buried, still containing nore than trace residuals of
hazar dous subst ances.

(vii) Sites where unpermtted industrial waste disposal has
occurred.
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(viii) Sites where hazardous substances have | eaked or been
dunped on the ground.

(ix) Leaking underground petroleum storage tanks not
al ready reported under WAC 173-340-450.

(3) Exenptions. The following releases are exenpt from
these notification requirenents:

(a) Application of pesticides and fertilizers for their
i nt ended purposes and according to | abel instructions;

(b) Lawful and nonnegligent use of hazardous substances by
a natural person for personal or donestic purposes;

(c) A release in accordance with a permt that authorizes
t he rel ease;

(d) A release previously reported to the departnent in
fulfillment of a reporting requirenment in this chapter or in
anot her |aw or regul ation;

(e) A release previously reported to the United States
Environnental Protection Agency under CERCLA, Section 103(c) (42
U S.C Sec. 9603(c));

(f) Except for releases under subsection (2)(b)(iii) of
this section, a release to the air;

(g) Releases discovered in public water systens regul ated
by the departnment of health; or

(h) A release to a permtted wastewater facility. An
exenption from the notification requirenments in this section
does not inply a release fromliability under this chapter.

(4) Report of independent renedial actions. See WAC 173-
340-515 for additional reporting requirenents for independent
remedi al actions. See WAC 173-340-450 for reporting
requi renents for independent renedial actions for releases from
under ground st orage tanks.

(5) Departnent response. Wthin ninety days of receiving
information under this section, the departnment shall conduct an
initial investigation in accordance wth WAC 173-340-310. For

sites on the hazardous sites list, the departnent shall, as
resources permt, review reports that docunment independent
cl eanup actions. The review shall include an evaluation of

whether the site qualifies for renoval from the hazardous sites
list or whether further renedial action is required.

(6) O her obligations. Nothing in this section shal
elimnate any obligations to conply with reporting requirenents
that may exist in a permt or under other |aws.



MICA Cl eanup Regul ation Page 33
173- 340- 310 02/ 14/ 01

WAC 173-340-310 Initial investigation.

(1) Purpose. An initial investigation is an inspection of
a suspected site by the departnent and docunentation of
conditions observed during that site inspection. The purpose of
the initial investigation is to determ ne whether a release or
threatened release of a hazardous substance may have occurred
that warrants further action under this chapter.

(2) Applicability and timng. Whenever the departnent
receives information and has a reasonable basis to believe that
there may be a release or a threatened release of a hazardous
substance that nmy pose a threat to human health or the
envi ronnent , t he depart nment shal | conduct an initial
i nvestigation within ninety days.

(3) Exenptions. The departnent shall not be required to
conduct an initial investigation when:

(a) The circunstances associated wth the release or
threatened release are known to the departnent and have
previously been or currently are being evaluated by the
departnent or ot her governnent agency;

(b) The release is permtted; or

(c) The release is exenpt fromreporting under WAC 173-340-
300( 3).

(4) Departnent deferral to others. The departnent nmay rely
on anot her governnent agency or a contractor to the departnment
to conduct an initial investigation on its behalf, provided the
departnment determ nes such an agency or contractor is not
suspected to have contributed to the release or threatened
rel ease of a hazardous substance and that no conflict of
i nterest exists.

(5) Departnent decision. Based on the information obtained
about the site, the departnent shall wthin thirty days of
conpletion of the initial investigation nake one or nore of the
fol |l ow ng deci si ons:

(a) A site hazard assessnent is required;

(b) Energency renedial action is required,

(c) Interimaction is required; or

(d) The site requires no further action under this chapter
at this tinme because either:

(i) There has been no release or threatened release of a
hazar dous substance; or

(ii) A release or threatened release of a hazardous
substance has occurred, but in the departnent's judgnent, does
not pose a threat to human health or the environnent; or

(iii) Action under another authority is appropriate.

A decision for a particular followup action does not
preclude the departnment from requiring some other action in the
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future based on reevaluation of the site or additional
i nformation.

(6) Notification.

(a) Sites requiring an energency renedial action or interim
action. If the departnent determ nes that an energency renedia
action or interim action is required, then notification of the
threat to the potentially affected vicinity may be required by
the departnent. The nmethod and nature of the notification shal
be determned on a case-by-case basis wusing the nethods
specified in WAC 173-340-600. Such notification shall be the
responsibility of the site owner or operator if required in
writing by the departnent.

(b) Sites requiring further renedial action. For sites
requiring further renedial action under chapter 70.105D RCW the
departnment shall notify the owner, operator, and any potentially
liable person known to the departnent of its decision. This
notification shall be a letter (“Early Notice Letter”) mailed to
t he person which includes:

(i) The basis for the departnent's deci sion;

(i) Information on the cleanup process provided for in
this chapter;

(tii) A statenment that it is the departnent's policy to
work cooperatively wth persons to acconplish pronpt and
effective cl eanups;

(iv) A person or office of the departnent to contact
regarding the contents of the letter; and

(v) A statenent that the letter is not a determ nation of
liability and that cooperating with the departnent in planning
or conducting a renedial action is not an adm ssion of guilt or
liability.

(c) Sites not requiring further renmedial action. For sites
requiring no further renedial action under chapter 70.105D RCW
if requested by the owner or operator, the departnent shall
notify the owner or operator of the departnent's conclusion.
This notification shall be in witing and may be conbined with
the determnation of status letter in WAC 173- 340-500.

(7) Reservation of rights. Nothing in this section shal
preclude the departnent from taking or requiring appropriate
remedi al action at any tine.
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WAC 173-340-320 Site hazard assessnent.

(1) Purpose. The purpose of the site hazard assessnent is
to provide sufficient sanpling data and other information for
t he departnent to:

(a) Confirm or rule out that a release or threatened
rel ease of a hazardous substance has occurred,

(b) ldentify the hazardous substance and provide sone
information regarding the extent and concentration of the
subst ance;

(c) ldentify site characteristics that could result in the
hazar dous substance entering and noving through the environnent;

(d) Evaluate the potential for the threat to human health
and the environnent; and

(e) Determ ne the hazard ranking of the site under WAC 173-
340-330, if appropriate.

(2) Timng. Generally, a site hazard assessnment shall be
conpl eted before proceeding to any subsequent phase of renedial
action, other than an energency or interimaction.

(3) Administrative options. The site hazard assessnment may
be conducted under any of the procedures described in WAC 173-
340-510. The departnent may rely on anot her governnment agency or
a contractor to the departnent to conduct a site hazard
assessnment on its behalf, provided the departnent detern nes
such an agency or contractor is not suspected to have
contributed to the release or threatened release of a hazardous
substance and that no conflict of interest exists.

(4) Scope and content. A site hazard assessnment is an
early study to provide prelimnary data regarding the relative
potential hazard of the site. A site hazard assessnent is not

intended to be a detailed site characterization; however, it
shall include sufficient sanpling, site observations, nmaps, and
other information needed to neet the purposes specified in
subsection (1) of this section. To fulfill this requirenent, a
site hazard assessnent shall include, as appropriate, the

foll owi ng information

(a) ldentification of hazardous substances, including what
was released and is threatened to be released and/or, if known,
what products of deconposition, reconbination, or chem cal
reaction are currently present on site, and an estimte of their
guantities and concentrations;

(b) Evidence confirmng a release or threatened rel ease of
hazar dous substances to the environnent;

(c) Description of facilities containing releases, if any,
and their condition;

(d) Ildentification of the location of all areas where a
hazar dous substance is known or suspected to be, indicated on a
site map;
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(e) Consideration of surface water run-on and run-off and
t he hazardous substances | eaching potential;

(f) Prelimnary characterization of the subsurface and
ground water actually or potentially affected by the release,
including vertical depth to ground water and distance to nearby
wel I's, bodies of surface water, and drinking water intakes;

(g) Prelimnary evaluation of receptors, including: Human
popul ation, food <crops, recreation areas, parks, sensitive
environnments, irrigated areas, and aquatic resources currently

or potentially affected by ground water, air, or surface water
containing the release of hazardous substances at the site,
i ncl udi ng distances to these receptors; and

(h) Any other physical factors which may be significant in
estimating the potential or current exposure to sensitive biota.

(5) Guidance. The departnent shall nake avail abl e gui dance
for how to conduct a site hazard assessnent to neet the
requi renents of this section. Persons are encouraged to contact
the departnent to obtain a copy of the | atest guidance.

(6) Departnent decision. Based on the results of the site
hazard assessnent and other available information about the
site, the departnent shall either determne the site warrants no
further action using the criteria in WAC 173-340-310 (5)(d) or
proceed with ranking and placing the site on the hazardous sites
[ ist under WAC 173-340- 330.

(7) Notification. The departnment shall nake avail able the
results of the site hazard assessnment to the site's owner and
operator and any person who has received a potentially liable
person status letter under WAC 173-340-500 regarding the site.
If the departnent finds after a site hazard assessnent that the
site requires no further action, it shall publish this decision
in the Site Register.
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WAC 173-340-330 Hazard ranking and the hazardous sites
list.

(1) Purpose. The departnent shall maintain a list of sites
where renedial action has been determned by the departnment to
be necessary. This list, called the hazardous sites |list, shal
fulfill the departnent's responsibilities under RCW 70.105D. 030
(2)(b) and (3). From this list, the departnment shall select
those sites where action is anticipated and include those in the
bi enni al program report under WAC 173- 340- 340.

(2) Hazard ranki ng.

(a) The departnent shall give a hazard ranking to sites
placed on the |ist. The purpose of hazard ranking is to
estimate, based on the information conpiled during the site
hazard assessnent, the relative potential risk posed by the site
to human health and the environnent. Thi s assessnent considers
air, ground water, and surface water mgration pathways, human
and nonhuman exposure targets, properties of the substances
present, and the interaction of these variables.

(b) The departnent shall evaluate each site on a consistent
basis using the procedure described in the "Wshington Ranking
Met hod Scoring Manual,” publication nunber 90-14, dated Apri
1992. The sedi nent conponent of a site shall be scored using
the procedures described in "Sedinent Ranking System™
publication nunber 97-106, dated January 1990, and "Status
Report: Technical Basis for SEDRANK Mdifications,” publication
nunber 97-107, dated June 1991. The ranking procedure and major
anendnents to the nmanual shall be reviewed by the science
advi sory board est abl i shed under chapt er 70.105D RCW
Information obtained in the site hazard assessnment, plus any
additional data specified in these publications, shall be
i ncluded in the hazard ranki ng eval uati on.

(3) Site Register. The departnment shall periodically
provide notification of the results of hazard ranking in the
Site Register. The departnment shall make available hazard
ranking results for each site to the site owner and operator and
any potentially Iliable person known to the departnent before
publication in the Site Register.

(4) Reranking. The departnent may at its discretion re-
rank a site if, before the initiation of state action at the
site, the departnent receives additional information within the
scope of the evaluation criteria which indicates that a
significant change in rank nmay result.

(5) Listing. Sites shall be ranked and placed on the
hazardous sites list if, after the conpletion of a site hazard
assessnment, the departnent determnes that further action is
required at the site. The list shall be updated at |east once
per year. Pl acenent of a site on the hazardous sites |ist does
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not, by itself, inply that persons associated with the site are
| i abl e under chapter 70.105D RCW

(6) Site status. The hazardous sites list shall reflect
the current status of renedial action at each site. The

departnment may change a site's status to reflect current
conditions. The status for each site shall be identified as one
of the foll ow ng:

(a) Sites awaiting further renedial action;

(b) Sites with renedial action in progress;

(c) Sites where a cleanup action has been conducted but
confirmati onal nonitoring is underway;

(d) Sites with independent renedial actions; or

(e) Oher categories established by the departnent.

(7) Renoving sites fromthe list.

(a) The departnment nmay renove a site from the list only
after it has determ ned that:

(1) For sites where the selected cleanup action does not
i nclude containnment, all renedial actions except confirmationa
nonitoring have been conpleted and conpliance with the cleanup
st andards has been achi eved at the site;

(1i) The listing was erroneous; or

(iii) For sites where the selected cleanup action includes
containment, if all of the follow ng conditions have been net:

(A) Al construction and operation of renedial actions have
been adequately conpl eted and;

(I) e Only passive maintenance activities such as
moni toring, inspections and periodic repairs remain; or

(I'l) For municipal solid waste landfills only, a closure
pl an neeting the substantive requirenents in chapter 173-351 WAC
has been approved by the departnent as part of a renedial action
under this chapter and the only renmmining active maintenance
activities are nethane gas control, the operation of |eachate
collection and treatnent syst ens, and/ or surface water
di versi on;

(B) Sufficient confirmational nonitoring has been done to
denonstrate that the remedy has effectively contained the
hazar dous substances of concern at the site;

(C© Al required performance nonitoring has been conpl et ed;

(D) Any required institutional controls are in place and
have been denonstrated to be effective in protecting public
health and the environnent from exposure to hazardous substances
and protecting the integrity of the cleanup action;

(E) Witten docunentation is present in the departnent
files that describes what hazardous substances have been left on
site, where they are located, and the long term nonitoring and
mai nt enance obligations at the site;
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(F) When required under WAC 173-340- 440, fi nanci al
assurances are in place; and

(G For sites with releases to ground water, it has been
denonstrated the site neets ground water cleanup levels at the
desi gnat ed poi nt of conpliance.

(b) A site owner, operator, or potentially liable person
may request that a site be renobved fromthe |list by submtting a
petition to the departnment. The petition shall include thorough
docunentation of all investigations perforned, all cleanup
actions taken, and adequate conpliance nonitoring to denonstrate
to the departnent's satisfaction that one of the conditions in
(a) of this subsection has been net. The departnment nay require
paynment of costs incurred, including an advance deposit, for
review and verification of the work perforned. The departnent
shall review such petitions; however, the timng of the review
shall be at its discretion and as resources nmay all ow.

(8) Record of sites. The departnent shall maintain a
record of sites that have been renmoved from the 1|ist under
subsection (7) of this section. The record shall identify which

sites have institutional controls under WAC 173-340-440 and
which sites are subject to periodic review under WAC 173-340-
420. This record will be mde available to the public upon
request.

(9) Relisting of sites. The departnent may relist a site
that has previously been renoved if it determnes that the site
requires further renedial action.

(10) Noti ce. The departnent shall provide public notice
and an opportunity to conmment when the departnment proposes to
remove a site fromthe list. Additions to the list, changes in
site status, and renoval fromthe list shall be published in the
Site Register.
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WAC 173-340-340 Biennial programreport.

(1) Timng. Bef ore Novenmber 1 of each even-nunbered year
the departnent shall prepare a biennial program report for the
| egislature containing its plan for conducting renedial actions

for the followng tw fiscal years. This report shall identify
the projects and expenditures recomrended for appropriation from
both the state and local toxics control accounts. In
determining which sites the departnent shall ~consider for
pl anned action, enphasis shall be given to sites posing the
hi ghest risk to human health and the environnment, as indicated
by a site's hazard ranking. The departnent nay also consider
other factors in setting site priorities. After |egislative
action and any revisions, this report shall beconme the
departnent's biennial program plan.

(2) Public notice. The department shall provide public

notice and a hearing on the proposed plan. For purposes of this
subsection only, public notice shall consist of mailings to all
persons who have made a tinely request and to the appropriate
news nedia, and publication in the state register. Notice shal

also be provided in the Site Register. The public conmmrent
period on the proposed plan shall run for at least thirty days
from the date of the publication in the Site Register.






MICA C eanup Regul ation Page 43

173-340- 350 February 12, 2001
WAC 173-340-350 Renedi al investigation and feasibility
st udy.
(1) Purpose. The purpose of a renedial investigation/
feasibility study is to collect, devel op, and eval uate

sufficient information regarding a site to select a cleanup
action under WAC 173-340-360 t hrough 173-340- 390.

(2) Timng. Unless otherwi se directed by the departnent, a
remedi al investigation/feasibility study shall be conpleted
before selecting a cleanup action under WAC 173-340-360 through
173-340- 390, except for an energency or interimaction.

(3) Administrative options. A renedial investigation/
feasibility study may be conducted under any of the procedures
described in WAC 173-340-510 and 173-340-515.

(4) Submttal requirenents. For a renedial action
conducted by the departnment or under a decree or order, a report
shal | be prepared at the conpletion of the renedial

investigation/feasibility study. Additionally, the departnent
may require reports to be submitted for discrete elenents of the

remedial investigation/feasibility study. Reports prepared
under this section and under an order or decree shall be
submtted to the departnent for review and approval. See al so

subsection (7)(c)(iv) of this section for information on the
sanpling and analysis plan and the safety and the safety and
heal t h pl an. See WAC 173-340-515(4) for submttal requirenents
for independent renedial actions.

(5) Public participation. Public participation wll be
acconplished in a manner consistent with WAC 173-340-600.
(6) Scope. The scope of a renedial investigation/

feasibility study varies from site to site, depending on the
informational and analytical needs of the specific facility.
This requires that the process remain flexible and be
strean i ned when possible to avoid the collection and eval uation
of unnecessary information so that the cleanup can proceed in a
timely manner. \Where information required in subsections (7)(c)
and (8)(c) of this section is available in other docunents for
the site, that information may be incorporated by reference to
avoi d unnecessary duplication. However, in all cases sufficient
information nust be collected, developed, and evaluated to
enable the selection of a cleanup action under WAC 173-340-360
through 173-340-390. 1In addition, for facilities on the federa
national priorities list, a renedial investigation/feasibility
study shall conply with federal requirenents.

(7) Procedures for conducting a renedial investigation.

(a) Purpose. The purpose of the renedial investigation is
to collect data necessary to adequately characterize the site
for the purpose of developing and evaluating cleanup action
al ternatives. Site characterization may be conducted in one or
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nore phases to focus sanpling efforts and increase the
efficiency of the renedial investigation. Site characterization
activities may be integrated with the devel opnent and eval uation
of alternatives in the feasibility study, as appropriate.

(b) Scoping activities. To focus the collection of data and
to assist the departnment in meking the prelimnary evaluation
requi red under the State Environmental Policy Act (see WAC 197-
11-256), the followng scoping activities may be taken before
conducting a renedial investigation:

(i) Assenble and evaluate existing data on the site,
including the results of any interim or energency actions,
initial investigations, site hazard assessnents, and other site
i nspecti ons;

(ii) Develop a prelimnary conceptual site nodel as defined
in WAC 173-340- 200;

(iii) Begin to identify likely cleanup levels for the site;

(iv) Begin to identify likely cleanup action conponents
that may address the rel eases at the site;

(v) Consider the type, quality and quantity of data
necessary to support selection of a cleanup action; and

(vi) Begin to identify likely applicable state and federa
| aws under WAC 173- 340-710.

(c) Content. A renedial investigation shall include the
follow ng informati on as appropriate:

(i) GCeneral facility information. General information,
i ncl udi ng: Project title; nane, address, and phone nunber of

project coordinator; |egal description of the facility |ocation;
dinmensions of the facility; present owner and operator
chr onol ogi cal listing of past owners and operators and
operational history; and other pertinent information.

(ii1) Site conditions nmap. An existing site conditions map

that illustrates relevant current site features such as property
boundaries, proposed facility boundaries, surface topography,
surface and subsurface structures, utility lines, wel |
| ocations, and other pertinent information.

(i) Field investigations. Sufficient investigations to

characterize the distribution of hazardous substances present at
the site, and threat to human health and the environnment. \Were
applicable to the site, these investigations shall address the

fol | ow ng:

(A) Surface water and sedinments. Investigations of surface
water and sedinents to characterize significant hydrologic
features such as: Surface drainage patterns and quantities,
areas of erosion and sedinent deposition, surface waters,
f I oodpl ai ns, and actual or potenti al hazar dous substance
mgration routes towards and within these features. Suf fici ent

surface water and sedinent sanpling shall be perforned to



MICA Cl eanup Regul ation Page 45
173-340- 350 February 12, 2001

adequately characterize the areal and vertical distribution and
concentrations of hazardous substances. Properties of surface
and subsurface sedinents that are likely to influence the type
and rate of hazardous substance mgration, or are likely to
affect the ability to inplenment alternative cleanup actions
shal | be characteri zed.

(B) Soils. I nvestigations to adequately characterize the
areal and vertical distribution and concentrations of hazardous
substances in the soil due to the release. Properties of

surface and subsurface soils that are likely to influence the
type and rate of hazardous substance mgration, or which are
likely to affect the ability to inplement alternative cleanup
actions shall be characterized.

(C Geology and ground water system characteristics.
I nvestigations of site geology and hydrogeology to adequately
characterize t he ar eal and verti cal di stribution and
concentrations of hazardous substances in the ground water and
those features which affect the fate and transport of these
hazar dous subst ances. This shall include, as appropriate, the
description, physical properties and distribution of bedrock and
unconsol idated nmaterials; ground water flow rate and gradient
for affected and potentially affected ground waters; ground
wat er divides; areas of ground water recharge and discharge;
| ocation of public and private production wells; and ground
wat er quality data.

(D) Air. An evaluation of air quality inpacts, including
sanpling, where appropriate, and information regarding |ocal and

regional climatological characteristics which are likely to
affect the hazardous substance mnmigration such as seasona
patterns of rainfall, the magnitude and frequency of significant

storm events, tenperature extrenes, prevailing wnd direction,
variations in baronmetric pressure, and wi nd velocity.

(E) Land use. I nformation regarding present and proposed
| and and resource uses and zoning for the site and potentially
affected areas and information <characterizing hunman and

ecol ogi cal populations that are reasonably likely to be exposed
or potentially exposed to the rel ease based on such use.

(F) Natural resources and ecol ogical receptors.

(I') I'nformation to determne the inpact or potential inpact
of the hazardous substance from the facility on natura
resources and ecological receptors, including any information
needed to conduct a terrestrial ecological evaluation, under WAC
173-340- 7492 or 173-340-7493, or to establish an exclusion under
WAC 173-340- 7491.

(I'l) Were appropriate, a terrestrial ecological evaluation
may be conducted so as to avoid duplicative studies of soil
contam nation that will be remedi ated to address other concerns,
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such as protection of human health. This nay be acconplished by
evaluating residual threats to the environnent after cleanup
action alternatives for human health protection have been
devel oped. If this approach is used, the renedial investigation
may be phased. Exanples of sites where this approach may not be
appropriate include: A site contamnated wth a hazardous
substance that is primarily an ecological concern and w Il not
obvi ously be addressed by the cleanup action for the protection
of human health, such as zinc; or a site where the devel opnent
of a human health based renmedy is expected to be a |engthy
process, and postponing the terrestrial ecological evaluation
woul d cause further harmto the environnent.

(rrry 1f it is determined that a sinplified or site-
specific terrestrial ecological evaluation is not required under
WAC 173-340-7491, the basis for this determnation shall be
included in the renedial investigation report.

(G Hazardous substance sources. A description of and
sufficient sanpling to define the location, quantity, areal and
vertical extent, concentration within and sources of releases.

Where relevant, information on the physical and chemca
characteristics, and the biological effects of hazar dous
substances shall be provided.

(H Regulatory classifications. Regul atory designations
classifying affected air, surface water and ground water, |if
any.

(1v) Workpl ans. A safety and health plan and a sanpling
and analysis plan- shall be prepared as part of the renedial
investigation/feasibility study. These plans shall conform to
the requirenents specified in WAC 173-340-810 and 173-340-820.

(v) Oher information. Qther information may be required by
t he departnent.

(8) Procedures for conducting a feasibility study.

(a) Purpose. The purpose of the feasibility study is to
develop and evaluate cleanup action alternatives to enable a
cl eanup action to be selected for the site. I f concentrations
of hazardous substances do not exceed the cleanup level at a
standard point of conpliance, no further action is necessary.

(b) Screening of alternatives. An initial screening of
alternatives to reduce the nunber of alternatives for the fina
detailed evaluation nay be appropriate. The person conducting

the feasibility study may initially propose cleanup action
alternatives or conponents to be screened from detailed
eval uati on. The departnent shall make the final determ nation
of which alternatives nust be evaluated in the feasibility
st udy. The followi ng cleanup action alternatives or conponents
may be elimnated fromthe feasibility study:
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(i) Alternatives that, based on a prelimnary analysis, the
departnment determnes so clearly do not neet the mninmm
requi renents specified in WAC 173-340-360 that a nore detailed
anal ysis is unnecessary. This includes those alternatives for
which costs are clearly disproportionate under WAC 173-340-
360(3)(e); and

(i1i) Alternatives or conponents that are not technically
possible at the site.

(c) Content. A feasibility study shall include the
follow ng informati on as appropriate.

(i) Ceneral requirenents.

(A) The feasibility study shall include cleanup action
alternatives that protect human health and the environnent
(including, as appropriate, aquatic and terrestrial ecological
receptors) by elimnating, reducing, or otherwise controlling
ri sks posed through each exposure pathway and m gration route.

(B) A reasonable nunber and type of alternatives shall be
eval uat ed, taking into account the characteristics and
conplexity of the facility, including current site conditions

and physical constraints. Al ternatives for protection of
. | ooical : ol | ooical

(C© Each alternative may consist of one or nore cleanup
action conponents, including, but not limted to, conponents
that reuse or recycle the hazardous substances, destroy or
detoxify the hazardous substances, inmmobilize or solidify the
hazar dous substances, provide for on-site or off-site disposal
of the hazardous substances in an engineered, lined and

nonitored facility, on-site isolation or containnent of the
hazar dous substances wth attendant engineering controls, and
institutional controls and nonitoring.

(D) Alternatives may, as appropriate, include renediation
| evel s to define when particular cleanup action conponents wl |
be used. Alternatives may also include different renediation
| evel s for the sane conponent. For exanple, alternatives that
excavate and treat soils at varying concentrations nay be
appropriate to evaluate. See WAC 173-340-355 for detailed
information on establishing potential renediation levels to be
evaluated in the feasibility study.

(E) If necessary, evaluate the residual threats that would
acconpany each alternative and determne if renedies that are

protective of human health will also be protective of ecol ogica
receptors. See subsection (7)(c)(iii)(F) of this section.
(F) The feasibility study shall include alternatives wth

the standard point of conpliance for each environnmental nedia
cont ai ni ng hazardous substances, unless those alternatives have
been elimnated under (b) of this subsection, and may i ncl ude,
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as appropriate, alternatives wth conditional points  of
conpl i ance.

(G Each alternative shall be evaluated on the basis of the
requi renents and the criteria specified in WAC 173-340- 360.

(H A preferred cleanup action nmay be identified in the
feasibility study, where appropriate.

(I') Gher information may be required by the departnent.

(ii) Permanent alternatives.

(A) Except as provided in (c)(ii)(B) of this subsection,
the feasibility study shall include at |east one permanent
cleanup action alternative, as defined in WAC 173-340-200, to
serve as a baseline against which other alternatives shall be
evaluated for the purpose of determ ning whether the cleanup
action selected is permanent to the maxi num extent practicable.
The nost practicable permanent cleanup action alternative shal
be i ncl uded.

(B) The feasibility study does not need to include a
per manent cl eanup action alternative under any of the follow ng
ci rcunst ances:

(1) Where a nodel renedy is the selected cleanup action;

(I'1) Wiere a permanent cleanup action alternative is not
techni cal ly possible; or

(rrr) Where the cost of the nobst practicable permanent

cleanup action alternative is so clearly disproportionate

that a nore detailed analysis is not necessary, as
determ ned through the screening process in (b)(i) of this
subsecti on.

(9) Additional requirenents.

(a) deanup |evels. Unl ess ot herwi se specified under this
chapter, cleanup levels shall be established for hazardous
substances in each pedia nedium and for each pathway where a
rel ease has occurred, using WAC 173-340-700 through 173-340-760.
These are typically initially established during the scoping of
the renedial investigation and nmay be further refined during the
remedi al investigation and/or feasibility study.

(b) Conpliance with other laws. The departnment nmay require

t hat a remedi al investigation/feasibility st udy i ncl ude
additional information or analyses to conply wth the State
Environnmental Policy Act or other applicable |aws. Thi s

i ncludes information necessary to nmake a threshold determ nation
(see WAC 197-11-335(1)), or information necessary to integrate

t he remedi al investigation/feasibility st udy W th an
envi ronnment al inpact statenent (see WAC 197-11-262).
(c) Treatability studies. The departnment may require

treatability studies as necessary to provide sufficient
information to develop and evaluate cleanup action alternatives
for a site.
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(d) O her information. Q her information may be required
by the departnent.
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WAC 173-340-355 Devel opnent of cleanup action alternatives
that include renediation |evels.

(1) Purpose. A cleanup action selected for a site wll
often involve a conbination of cleanup action conponents, such
as treatnent of sone soil contam nation and contai nnent of the
r emai nder. Renedi ation levels are wused to identify the
concentrations (or other nmethods of identification) of hazardous
substances at which different cleanup action conponents wll be
used. (See the definition of renediation |level in WAC 173-340-
200.) Renedi ation levels are may be used at sites where a
conbi nation of cleanup actions conponents are used to achieve
cleanup levels at the point of conpliance (see the exanples in
subsection (3)(a) and (c) of this section. anrd at—sites—where

hi o] | I I I : F ! .
practicable Renediation levels nmay also be used at sites where
t he cl eanup action involves the containment of soils as provided
under WAC 173-340-740(6)(f) and at sites conducting interim
actions (see the exanples in subsection (3)(b) and (d) of this

section).
(2) Relationship to cleanup levels and cleanup standards
Renedi ation levels are not the same as cleanup |evels. A

cl eanup level defines the concentration of hazardous substances
above which a contam nated pedia nedium (e.g., soil) nust be

remediated in sonme manner (e.g., treat nent, cont ai nnent ,
institutional controls). A renediation level, on the other
hand, defi nes t he concentration (or ot her met hod of

identification) of a hazardous substance in a particular pedia
nedi um above or below which a particular cleanup action
conponent (e.g., soil treatnent or containnment) wll be used.
Renedi ati on |l evels, by definition, exceed cleanup |evels.

Cleanup levels nust be established for every site.
Renedi ati on | evels, on the other hand, may not be necessary at a
site. Whet her renediation |levels are necessary depends on the
cl eanup action sel ected. For exanple, renediation |levels would
not be necessary if the selected cleanup action renoves for
offsite disposal all soil that exceeds the cleanup |evel at the
appl i cabl e points of conpliance.

A cleanup action that uses renediation |evels nust neet
each of the mninmum requirenents specified in WAC 173-340- 360,
including the requirenment that all cleanup actions nust conply
with cleanup standards. Conmpliance wth cleanup standards
requires, in part, that cleanup levels are net at the applicable
points of conpliance. |If the renedial action does not conply
with cleanup standards, the renedial action is an interim
action, not a cleanup action. Where a cleanup action involves
containment of soils wth hazardous substance concentrations
exceedi ng cleanup levels at the point of conpliance, the cleanup
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action may be determned to conply wth cleanup standards,
provided the requirenents specified in WAC 173-340-740(6)(f) are
met .

(3) Exanpl es. The follow ng exanples of cleanup actions
that use renediation |levels are for illustrative purposes only.
Al l cleanup action alternatives in a feasibility study,

including those wth proposed renediation levels, nust be
evaluated to determne whether they neet each of the m ninm
requi renents specified in WAC 173-340-360 (see WAC 173-340-
360(2)(h)). This evaluation requires, in part, a determnation
that a nore permanent cleanup action is not practicable, based
on the disproportionate cost analysis in WAC 173-340-360(3)(e).
(a) Exanple of a site nmeeting soil cleanup levels at the
poi nt conpliance. Assunme that the soil cleanup level at a site
is 20 ppm Further assune that the cleanup action alternative
determned to conply with the mninmum requirenents in WAC 173-
340- 360 and selected for the site consists of soil treatnent and
removal and a renediation |evel of 100 ppm to define when those

two conponents are used. Under the cleanup standard, any soil
that exceeds the 20 ppm cl eanup | evel at the applicable point of
conpliance nust be renediated in sone manner. Under the
selected cleanup action, any soil that exceeds the 100 ppm
remedi ation level must be renoved and treated. Any soil that
does not exceed the 100 ppm renediation |evel, but exceeds the
20 ppm cleanup level, nust be renoved and landfilled. The

cl eanup action may be determined to conply with the cleanup
standard because the cleanup level is nmet at the applicable
poi nt of conpliance.

(b) Exanple of a site not neeting soil cleanup |levels at
the point of conpliance. Assune that the soil cleanup |evel at
a site is 20 ppm Further assume that the cleanup action
alternative determned to conply with the mninmm requirenents
in WAC 173-340-360 and selected for the site consists of soil
treatment and containnment and a renediation |level of 100 ppmto
define when those two conponents are used. Under the cleanup
standard, any soil that exceeds the 20 ppm cl eanup |evel at the
applicable point of conpliance nust be renediated in sone
manner . Under the selected cleanup action, any soil that
exceeds the 100 ppm renedi ation |evel nust be treated. Any soil
that does not exceed the 100 ppm renedi ation |evel, but exceeds
the 20 ppm cleanup level, nust be contained. Resi dual
contam nati on above the cleanup level will remain at the site.
However, assuming the cleanup action neets the requirenents
specified in WAC 173-340-740(6)(f) for soil contai nnment actions,
the cleanup action nay be determned to conply wth cleanup
st andar ds.
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(c) Exanple of a site neeting ground water cleanup |evels
at the point of conpliance. Assune that the ground water
cleanup level at a site is 500 ug/l and that a conditional point
of conpliance is established at the property boundary. Furt her
assune that the cleanup action alternative determned to conply
with the mninmum requirements in WAC 173-340-360 and sel ected
for the site consists of: renmoving the source of the ground
water contamnation (e.g., renmoval of a leaking tank and
associ ated soil contam nati on above the water table); extracting
free product and any ground water exceeding a concentration of

2,000 wug/l; and wutilizing natural attenuation to restore the
ground water to 500 ug/l before it arrives at the property
boundary. The ground water concentration of 2,000 ug/l

constitutes a renediation |evel because it defines the
concentration of a hazardous substance at which different
cl eanup action conponents are used. As long as the ground water
neets the 500 ug/l cleanup level at the conditional point of
conpliance (the property boundary), the cleanup action may be
determned to conply with cl eanup standards.

(d) Exanple of a site not neeting ground water cleanup
|l evel s at the point of conpliance. Assune that the ground water
cleanup level at a site is 5 ug/l and that a conditional point
of conpliance is established at the property boundary. Furt her
assune that the renedial action selected for the site consists
of : vapor extraction of t he soi | to non- det ect abl e
concentrations (to prevent further ground water contam nation);
extraction and treatnment of ground water with concentrations in
excess of 100 ug/l; and installation of an air stripping system
to treat ground water at a water supply well beyond the property

boundary to less than 5 ug/l. Further assune that the ground
water cleanup level will not be nmet at the conditional point of
conpliance (the property boundary). The ground water

concentration of 100 wug/l constitutes a renediation |evel

because it defines the concentration of a hazardous substance at
whi ch different cleanup action conponents are used. However, in
this exanple, the renedial action does not constitute a cleanup
action because it does not conply wth cl eanup standards, one of
the mninmum requirenents for cleanup actions in WAC 173-340-360.
Consequently, the renedial action is considered an interim
action until the cleanup level is attained at the conditiona

poi nt of conpliance (the property boundary).

(4) Ceneral requirenents. Potential renediation |evels may
be developed as part of the cleanup action alternatives to be
considered during the feasibility study (see WAC 173-340-
350(8)(c)(i)(D). These potential renediation |levels may be
defined as either a concentration or ot her met hod  of
identification of a hazardous substance. O her nethods of
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identification include physical appearance or |location (e.g.,
all of the green sludge will be renoved from the northern area
of the site.) Quantitative or qualitative methods may be used
to develop these potential renediation |evels. These net hods
may include a human health risk assessnent or an ecol ogical risk
assessnment. These nethods may al so consider fate and transport
i ssues. These nmethods nay be sinple or conplex, as appropriate
to the site. \Were a quantitative risk assessnent is used, see

WAC 173-340- 357. Al l cleanup action alternatives in a
feasibility study, including those wth proposed renediation
| evel s, nust still be evaluated to determ ne whether they neet

each of the mninum requirements specified in WAC 173-340-360
(see WAC 173-340-360(2)(h)).
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WAC 173-340-357 Quantitative risk assessnment of cleanup
action alternatives.

(1) Purpose. A quantitative site-specific risk assessnent
may be conducted to help determne whether cleanup action

alternatives, including those wusing a renediation |evel,
engi neered control and/or institutional control, are protective
of human health and the environnent. If a quantitative site-

specific risk assessnent is used, then other considerations nay
al so be needed in evaluating the protectiveness of the overall
cl eanup action. Methods other than a quantitative site-specific
risk assessnment may also be used to determne if a cleanup
action alternative is protective of human health and the
envi ronnent .

(2) Rel ationship to selection of cl eanup actions.
Sel ecting a cleanup action requires a determ nation that each of
the requirenents specified in WAC 173-340-360 is net, including
the requirenent that the cleanup action is protective of human
health and the environnent. A quantitative risk assessnent
conducted under this section may be used to help determne
whether a particular cleanup action alternative neets this
requirenent. A determnation that a cleanup action alternative
evaluated is protective of human health and the environnment does
not nean that the other mnimm requirenments specified in WAC
173- 340- 360 have been net.

(3) Protection of human health. A quantitative site-
specific human health risk assessnment nay be conducted to help
determ ne whether cleanup action alternatives, including those
usi ng a remedi ati on | evel , engi neer ed control and/ or
institutional control, are protective of human health. For the
purpose of this assessnent, the default assunptions in the
standard Method B and C equations in WAC 173-340-720 through
173-340-750 may be nodified as provided for wunder nodified
Method B and C. In addition to those nodifications, adjustnents
to the reasonabl e maxi mum exposure scenario or default exposure
assunptions may also be nmade. See WAC 173-340-708(3)(d) and
(10)(b). References to Method C in this subsection apply to a
medium only if the particular nedium the renediation level is
bei ng established for qualifies for a Mthod C cleanup |evel
under WAC 173- 340- 706.

(a) Reasonable nmaxi num exposure. Standard reasonabl e
maxi mum exposures and corresponding Method B and C equations in
WAC 173-340-720 through 173-340-750 may be nodified as provided
under WAC 173-340-708(3)(d). For exanmple, |and uses other than
residential and industrial may be used as the basis for an
alternative reasonabl e maxi num exposure scenario for the purpose
of assessing the protectiveness of a cleanup action alternative
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that uses a renediation level, engineered control, and/or
institutional control.

(b) Exposure paraneters. Exposure paraneters for the

standard Method B and C equations in WAC 173-340-720 through
173-340- 750 nmay be nodified as provided in WAC 173-340-708(10).

(c) Acceptable risk level. The acceptable risk level for
remedi ation |evels shall be the sane as that used for the
cl eanup | evel .

(d) Soil to ground water pathway. The nethods specified in
WAC 173-340-747 to develop soil concentrations that are
protective of ground water beneficial uses my also be used
during remedy selection to help assess the protectiveness to
human health of a <cleanup action alternative that wuses a
remedi ation |evel, engi neered control and/or institutiona
control.

(e) Burden of proof, new science, and quality of
information. Any nodification of the default assunptions in the
standard Method B and C equations, including nodification of the
standard reasonable maxi num exposures and exposure paraneters,
or any nodification of default assunptions or nethods specified
in WAC 173-340-747 requires conpliance with WAC 173-340-702(14),
(15) and (16).

(f) Commercial gas station scenario.

(i) At active comrercial gas stations, where there are
retail sales of gasoline and/or diesel, equations 740-3 and 740-
5 may be used with the exposure frequency reduced to 0.25 to
denonstrate when a cap is protective of the soil ingestion and
dermal pathways. This scenario is intended to be a conservative
estimate of a child trespasser scenario at a conmercial gas
station where contamnated soil has been excavated and
stockpiled or soil 1is otherwise accessible. Sites using
remediation levels nust also wuse institutional <controls to
prevent uses that could result in a higher |evel of exposure and
assess the protectiveness for other exposure pathways (e.g.,
soi |l vapors and soil to ground water).

(ii) Equations 740-3 and 740-5 may also be nodified on a
site-specific basis as described in WAC 173-340-740(3)(c).

(4) Protection of the environnent. A quantitative site-
specific ecological risk assessnment nmay be conducted to help
determ ne whether cleanup action alternatives, including those
usi ng a remedi ati on | evel , engi neer ed control and/ or
institutional control, are protective of the environnent.
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WAC 173-340-360 Sel ection of cleanup actions.

(1) Pur pose. Thi s section descri bes t he m ni num
requi renents and procedures for selecting cleanup actions. This
section is intended to be wused in conjunction wth the
adm nistrative principles for the overall cleanup process in WAC
173-340-130; the requirenents and procedures in WAC 173-340-350
t hrough 173-340-357 and WAC 173-340-370 through 173-340-390; and
the cleanup standards defined in WAC 173-340-700 through 173-
340- 760.

(2) Mnimum requirenents for cleanup actions. Al'l cl eanup
actions shall neet the follow ng requirenents. Because cl eanup
actions will often involve the use of several cleanup action
conponents at a single site, the overall cleanup action shall
nmeet the requirenments of this section. The departnment recognizes
that sonme of the requirenents contain flexibility and wll
require the use of professional judgnent in determning how to
apply themat particular sites.

(a) Threshold requirenents. The cleanup action shall:

(i) Protect human health and the environnent;

(ii) Conmply with cleanup standards (see WAC 173-340-700
t hrough 173-340-760);

(iii) Conply with applicable state and federal |aws (see
WAC 173-340-710); and

(iv) Provide for conpliance nonitoring (see WAC 173-340-410
and 173-340-720 through 173-340-760).

(b) Other requirenents. Wen selecting from cleanup action
alternatives that fulfill the threshold requirenents, t he
sel ected action shall:

(1) Use permanent solutions to the rmaxinmm extent
practicable (see subsection (3) of this section);

(ii) Provide for a reasonable restoration tine frame (see
subsection (4) of this section); and

(iii) Consider public concerns (see WAC 173-340-600).

(c) Gound water cleanup actions.

(i) Permanent ground water cleanup actions. A permanent
cl eanup action shall be used to achieve the cleanup levels for
ground water in WAC 173-340-720 at the standard point(s) of
conpliance (see WAC 173-340-720(8)) where a permanent cleanup
action is practicable or determned by the departnment to be in
the public interest.

(ii) Nonpermanent ground water cleanup actions. Where a
per manent cleanup action is not required under (c)(i) of this
subsection, the follow ng nmeasures shall be taken:

(A) Treatnment or renoval of the source of the rel ease shal
be conducted for liquid wastes, areas contamnated wth high
concentrations of hazardous substances, highly nobile hazardous
substances, or hazardous substances that cannot be reliably
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contained. This includes renoval of free product consisting of
petrol eum and other |ight nonaqueous phase liquid (LNAPL) from
the ground water using normally accepted engineering practices.
Source containnent may be appropriate when the free product
consi sts of a dense nonaqueous phase liquid (DNAPL) that cannot
be recovered after reasonable efforts have been nade.

(B) Gound water containnent, including Dbarriers or
hydraulic control through ground water punping, or both, shall
be inplenented to the maxinmum extent practicable to avoid
| ateral and vertical expansion of the ground water volune
af fected by the hazardous substance.

(d) deanup actions for soils at current or potential
future residential areas and for soils at schools and child care
centers. For current or potential future residential areas and
for schools and child care «centers, soils wth hazardous
substance concentrations that exceed soil cleanup |levels nust be
treated, renoved, or contained. Property qualifies as a current
or potential residential area if:

(i) The property is currently used for residential use; or

(ii1) The property has a potential to serve as a future
residential area based on the consideration of zoning, statutory
and regulatory restrictions, conprehensive plans, historical
use, adjacent |and uses, and other relevant factors.

(e) Institutional controls.

(i) Cdeanup actions shall wuse institutional controls and
financi al assurances as when required under WAC 173- 340- 440.

(ii) deanup actions that use institutional controls shal
nmeet each of the m ninmum requirenents specified in this section,
just as any other cleanup action. Institutional controls should
denonstrably reduce risks to ensure a protective renedy. Thi s
denonstration should be based on a quantitative scientific
anal ysi s where appropri ate.

(rii) In addition to neeting each of the mninum
requi renents specified in this section, cleanup actions shall
not rely primarily on institutional controls and nonitoring
where it is technically possible to inplement a nore pernmanent
cl eanup action for all or a portion of the site.

(f) Releases and mgration. Cl eanup actions shall prevent
or mnimze present and future releases and mgration of
hazar dous substances in the environnent.

(g) Dilution and dispersion. Cl eanup actions shall not
rely primarily on dilution and dispersion unless the increnental
costs of any active renedial neasures over the costs of dilution
and di spersion grossly exceed the increnental degree of benefits
of active renedial neasures over the benefits of dilution and
di sper si on.
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(h) Renedi ation |evels. Cl eanup actions that use
remedi ation levels shall neet each of the mninmum requirenents
specified in this section, just as any other cleanup action.

(1) Selection of a cleanup action alternative that uses
remedi ation levels requires, in part, a determnation that a
nore permanent cleanup action is not practicable, based on the
di sproportionate cost analysis (see subsections (2)(b)(i) and
(3) of this section).

(i1i) Selection of a cleanup action alternative that uses
renmediation levels also requires a determnation that the
alternative neets each of the other mninum requirenents
specified in this section, including a determnation that the
alternative is protective of human health and the environnent.

(3) Determining whether a cleanup action uses permanent
solutions to the maxi num extent practicable.

(a) Purpose. This subsection describes the requirenents and
procedures for determining whether a cleanup action uses
permanent solutions to the maxinum extent practicable, as
requi red under subsection (2)(b)(i) of this section. A
determ nation that a cleanup action neets this one requirenent
does not nean that the other mninmum requirenments specified in
subsection (2) of this section have been net. To select a
cleanup action for a site, a cleanup action nust neet each of
the mninmum requirenents specified in subsection (2) of this
section.

(b) General requirenents. Wen selecting a cleanup action
preference shall be given to permanent solutions to the maxi num
extent practicable. To determ ne whether a cleanup action uses
permanent solutions to the nmaximum extent practicable, the
di sproportionate cost analysis specified in (e) of this
subsection shall be used. The analysis shall conpare the costs
and benefits of the cleanup action alternatives evaluated in the
feasibility study. The costs and benefits to be conpared are
the evaluation criteria identified in (f) of this subsection.

(c) Permanent cleanup action defined. A pernmanent cl eanup
action or permanent solution is defined in WAC 173-340- 200.

(d) Sel ection of a pernmanent cl eanup action. A
di sproportionate cost analysis shall not be required if the
departnent and the potentially |iable persons agree to a
permanent cleanup action that wll be identified by the

departnent as the proposed cleanup action in the draft cleanup
action plan.

(e) Disproportionate cost anal ysis.

(1) Test. Costs are disproportionate to benefits if the
increnental costs of the alternative over that of a |ower cost
alternative exceed the increnental degree of benefits achieved
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by the alternative over that of the other |ower cost
alternative.

(ii) Procedure.

(A) The alternatives evaluated in the feasibility study
shall be ranked from nost to |east pernmanent based on the
eval uation of the alternatives under (f) of this subsection and
the definition of permanent solution in (c) of this subsection.

(B) The nobst practicable permanent solution evaluated in

the feasibility study shall be the baseline cleanup action
alternative against which <cleanup action alternatives are
conpar ed. If no permanent solution has been evaluated in the

feasibility study, the cleanup action alternative evaluated in
the feasibility study that provides the greatest degree of
per mnence shall be the baseline cleanup action alternative.

(O The conparison of benefits and costs my be
gquantitative, but will often be qualitative and require the use
of best professional judgnent. In particular, the departnent
has the discretion to favor or disfavor qualitative benefits and
use that information in selecting a cleanup action. VWhere two
or nore alternatives are equal in benefits, the departnent shal
select the less costly alternative provided the requirenents of
subsection (2) of this section are net.

(f) Evaluation criteria. The following criteria shall be
used to evaluate and conpare each cleanup action alternative
when conducting a disproportionate cost analysis under (e) of
this subsection to determne whether a cleanup action is
permanent to the maxi mum extent practicable.

(i) Protectiveness. Overall protectiveness of human health
and the environment, including the degree to which existing
risks are reduced, tinme required to reduce risk at the facility
and attain cleanup standards, on-site and off-site risks
resulting from inplenenting the alternative, and inprovenent of
the overall environnental quality.

(11) Permanence. The degree to which the alternative
permanently reduces the toxicity, mobility or volune of
hazar dous substances, including the adequacy of the alternative
in destroying the hazardous substances, the reduction or
elimnation of hazardous substance releases and sources of
rel eases, the degree of irreversibility of waste treatnent
process, and the characteristics and quantity of treatnent
resi dual s gener at ed.

(tii1) Cost. The <cost to inplenent the alternative,
i ncluding the cost of construction, the net present value of any
| ong-term costs, and agency oversight costs that are cost
recoverabl e. Long-term costs include operation and naintenance
costs, nonitoring costs, equipnent replacenment costs, and the
cost of mamintaining institutional controls. Cost estimates for
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treatment technol ogies shall describe pretreatnment, analytical

| abor, and waste nanagenent costs. The design life of the

cl eanup action shall be estimated and the cost of replacenent or

repair of major elements shall be included in the cost estinate.
(1v) Ef fectiveness over the long term Long-term

effectiveness includes the degree of ~certainty that the

alternative will be successful, the ftenrg-termreliability of the

alternative (long-term —rneans—as|ongas hazardous substances
that exceed the cleanup levels are estinated to renain on site),
during the period of tine hazardous substances are expected to
remain on site at concentrations that exceed cleanup |levels, the
magni tude of residual risk with the alternative in place, and
the effectiveness of controls required to nmanage treatnent
residues or renaining wastes. The follow ng types of cleanup
action conmponents nmay be used as a guide, in descending order,
when assessing the relative degree of long-term effectiveness:

Reuse or recycling; destruction or det oxi fication;
i mmobi lization or solidification; on-site or off-site disposal
in an engineered, lined and nonitored facility; on-site

isolation or containnent wth attendant engineering controls;
and institutional controls and nonitoring.

(v) Managenent of short-term risks. The risk to human
health and the environnent associated with the alternative
during construction and inplenentation, and the effectiveness of
measures that will be taken to nmanage such ri sks.

(vi) Techni cal and adm ni strative i npl enentability.
Ability to be inplenented including consideration of whether the
alternative is technically possible, availability of necessary
off-site facilities, services and materials, admnistrative and
regul atory requirenents, schedul i ng, si ze, conpl exity,
nonitoring requirenents, access for construction operations and
nonitoring, and integration with existing facility operations
and other current or potential renedial actions.

(vii) Consideration of public concerns. Whet her the
community has concerns regarding the alternative- and, if so,
the extent to which the alternative addresses those concerns.
This process includes concerns from individuals, comunity
groups, local governnents, tribes, federal and state agencies,
or any other organization that nmay have an interest in or
know edge of the site.

(4) Determning whether a cleanup action provides for a
reasonabl e restoration tine frane.

(a) Purpose. This subsection describes the requirenents and
procedures for determ ning whether a cleanup action provides for
a reasonable restoration tine frane, as required under
subsection (2)(b)(ii) of this section. A determnation that a
cl eanup action neets this one requirenent does not nean that the
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ot her mnimum requirenments specified in subsection (2) of this
section have been net. To select a cleanup action for a site, a
cleanup action nust neet each of the mninmum requirenments
specified in subsection (2) of this section.

(b) Factors. To determ ne whether a cleanup action provides
for a reasonable restoration tinme frane, the factors to be
consi dered include the follow ng:

(i) Potential risks posed by the site to human health and
t he environnent;

(ii) Practicability of achieving a shorter restoration tine
frame;

(tiit) Current wuse of the site, surrounding areas, and
associ ated resources that are, or may be, affected by rel eases
fromthe site;

(iv) Potential future use of the site, surrounding areas,
and associated resources that are, or may be, affected by
rel eases fromthe site;

(v) Availability of alternative water supplies;

(vi) Likely effectiveness and reliability of institutiona
controls;

(vii) Ability to control and nonitor mgration of hazardous
substances fromthe site;

(viii) Toxicity of the hazardous substances at the site;
and

(ix) Natural processes that reduce concentrations of
hazar dous substances and have been docunented to occur at the
site or under simlar site conditions.

(c) A longer period of time may be used for the restoration
time frane for a site to achieve cleanup levels at the point of
conpliance if the cleanup action selected has a greater degree
of long-term effectiveness than on-site or off-site disposal,
i sol ati on, or containment options.

(d) When area background concentrations (see WAC 173-340-
200 for definition) would result in recontam nation of the site
to levels that exceed cleanup levels, that portion of the
cleanup action which addresses cleanup below area background

concentrations may be delayed until the off-site sources of
hazardous substances are controlled. In these cases the
remedial action shall be considered an interim action until

cl eanup | evel s are attai ned.

(e) Where cleanup levels determ ned under Method C in WAC
173-340-706 are below technically possible concentrations,
concentrations that are technically possible to achieve shall be
met within a reasonable tine frane considering the factors in
subsection (b) of this section. In these cases the renedial
action shall be considered an interim action wuntil cleanup
| evel s are attained.
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(f) Extending the restoration time frane shall not be used
as a substitute for active renedial neasures, when such actions
are practicabl e.
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WAC 173-340-370 Expectations for cl eanup action
alternatives. The departnment has the follow ng expectations for
the devel opnent of cleanup action alternatives under WAC 173-
340-350 and the selection of cleanup actions under WAC 173-340-
360. TFhe These expectations represent the types of cleanup
actions the departnent considers likely results of the renedy
sel ection process described in WAC 173-340-350 through 173-340-
360; however, the departnent recognizes that there may be sone
sites where cleanup actions conformng to these expectations are
not appropriate. Al so, selecting a cleanup action that neets
t hese expectations shall not be used as a substitute for
selecting a cleanup action under the renedy selection process
descri bed in WAC 173- 340- 350 t hrough WAC 173-340- 360.

(1) The departnent expects that treatnent technologies wll
be enphasized at sites containing liquid wastes, ar eas
contam nated with high concentrations of hazardous substances,
highly nobile mterials, and/or discrete areas of hazardous
substances that | end thensel ves to treatnent.

(2) To mnimze the need for |long-term managenent of
contam nated materials, the departnent expects that al
hazardous substances wll be destroyed, detoxified, and/or
removed to concentrations below cleanup |evels throughout sites
containing small vol unes of hazardous substances.

(3) The departnment recognizes the need to use engineering
controls, such as containnent, for sites or portions of sites
that contain large volunes of materials with relatively |ow
| evel s of hazardous substances where treatnent is inpracticable.

(4) In order to mnimze the potential for mgration of
hazar dous substances, the departnent expects that active
measures will be taken to prevent precipitation and subsequent
runoff from comng into contact with contamnated soils and
waste materials. Wen such neasures are inpracticable, such as
during active cleanup, the departnent expects that site runoff
will be contained and treated prior to release fromthe site.

(5) The departnent expects that when hazardous substances
remain on-site at concentrations which exceed cleanup |evels,
t hose hazardous substances will be consolidated to the maxi num
extent practicable where needed to mnimze the potential for
direct contact and mgration of hazardous substances;

(6) The departnent expects that, for facilities adjacent to
a surface water body, active neasures wll be taken to
prevent/mnimze releases to surface water via surface runoff
and ground water discharges in excess of cleanup |evels. The
departnment expects that dilution will not be the sole nethod for
denonstrating conpliance wth cleanup standards in these
i nst ances.
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(7) The departnent expects that natural attenuation of
hazar dous substances nay be appropriate at sites where:

(a) Source control (including renpval and/or treatnent of
hazar dous substances) has been conducted to the maximum extent
practi cabl e;

(b) Leaving contamnants on-site during the restoration
time frame does not pose an unacceptable threat to human health
or the environnent;

(c) There IS evi dence t hat nat ur al attenuation
bi odegradation or chem cal degradation is occurring and wll
continue to occur at a reasonable rate at the site; and

(d) Appropriate nonitoring requirenments are adepted
conducted to ensure that the natural attenuation process is
taking place and that human health and the environnment are
pr ot ect ed.

(8) The departnment expects that cleanup actions conducted
under this chapter will not result in a significantly greater
overall threat to human health and the environnent than other
alternatives.
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WAC 173-340-380 d eanup action plan.

(1) Draft cleanup action plan. The departnent shall issue a
draft cleanup action plan for a cleanup action to be conducted
by the departnent or by a potentially liable person under an
order or decree. The level of detail in the draft cleanup
action plan shall be comensurate with the conplexity of the
site and proposed cl eanup action.

(a) The draft cleanup action plan shall include the
fol | ow ng:

(i) A general description of the proposed cleanup action
devel oped in accordance with WAC 173-340-350 through 173-340-
390.

(i) A sunmary of the rationale for selecting the proposed
alternative.

(tiit) A brief summary of other cleanup action alternatives
evaluated in the renedial investigation/feasibility study.

(iv) Cdeanup standards and, where applicable, renediation
| evel s, for each hazardous substance and for each nedium of
concern at the site.

(v) The schedule for inplenentation of the cleanup action
pl an including, if known, restoration tine frane.

(vi) Institutional controls, if any, required as part of
t he proposed cl eanup action.

(vii) Applicable state and federal laws, if any, for the
proposed cleanup action, when these are known at this step in
the <cleanup process (this does not preclude subsequent
identification of applicable state and federal |aws).

(viii) A prelimnary determ nation by the departnent that
t he proposed cleanup action will conply with WAC 173- 340- 360.

(ix) Where the cleanup action involves on-site containnent,
specification of the types, levels, and amunts of hazardous
substances remaining on site and the neasures that will be used
to prevent mgration and contact with those substances.

(b) For routine actions the departnment may use an order or

decree to fulfill the requirenments of a cleanup action plan,
provided that the information in (a) of this subsection is
included in an order or decree. The scope of detail for the

required information shall be comrensurate with the conplexity
of the site and proposed cl eanup acti on.

(2) Public participation. The departnment wll provide
public notice and opportunity for coment on the draft cleanup
pl an, as required in WAC 173-340-600(13).

(3) Fi nal cleanup action plan. After review and
consideration of the comments received during the public comment
period, the department shall issue a final cleanup action plan

and publish its availability in the Site Register and by other
appropriate nethods. If the departnent determ nes, follow ng the
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i npl enentation of the preferred alternative, that the cleanup
standards or, where applicable, renediation |evels established
in the cleanup action plan cannot be achieved, the departnent
shal |l issue public notice of this determnation.

(4) Federal cleanup sites. For federal cleanup sites, a
record of decision or order or consent decree prepared under the
federal cleanup law nmay be used by the departnent to neet the
requi renents of this section provided:

(a) The cleanup action neets the requirenents in WAC 173-
340- 360;

(b) The state has concurred with the cl eanup action; and

(c) An opportunity was provided for the public to conment
on the cl eanup action.
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WAC 173-340-390 Model renedies.

(1) Purpose. The purpose of nodel renedies is to
stream ine and accelerate the selection of cleanup actions that
protect human health and the environnent, with a preference for
per manent sol utions to the maxi num extent practicable.

(2) Greunstances Developnent of nodel renedies. The
departnment may, fromtinme to time, identify nodel renedies for
commopn categories of facilities, types of contam nation, types
of media, and geographic areas. In identifying a nodel renedy,
the departnent shall identify the circunstances for which
application of the nodel renmedy neets the requirenents in WAC
173- 340- 360. The departnment shall provide an opportunity for
the public to review and conment on any proposed nodel renedies.

(3) Effeet Applicability and effect of nodel renedies.
Were a site neets the circunstances identified by the
departnent under subsection (2) of this section, the conponents
of the nodel renedy may be selected as the cleanup action, or as
a portion of the cleanup action. At such sites, it shall not be
necessary to conduct a feasibility study under WAC 173-340-
350(8) or a disproportionate cost analysis under WAC 173-340-
360(3) for those conponents of a cleanup action er—pertiens—of
the-site to which a nodel renedy applies.

(4) Public notice and participation. Were a nodel renedy
is proposed as the cleanup action or as a portion of the cleanup
action, the cleanup action plan is still subject to the sane
public notice and participation requirenents in this chapter as
any ot her cl eanup action.
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WAC 173-340-400 Inplenentation of the cleanup action.
(1) Purpose. Unl ess otherwi se directed by the departnent,
cl eanup actions shall conmply wth this section except for

energencies or interim actions. The purpose of this section is
to ensure that the cleanup action is designed, constructed, and
operated in a manner that is consistent wth:

(a) The cleanup action plan;

(b) Accepted engineering practices; and

(c) The requirenents specified in WAC 173-340- 360.

(2) Admnistrative options. A cleanup action may be
conducted under any of the procedures described in WAC 173-340-
510 and 173-340-515.

(3) Publ i c partici pation. Duri ng cl eanup action
i npl enentation, public participation shall be acconplished in a
manner consistent with the requirenents of WAC 173- 340-600.

(4) Plans describing the <cleanup action. Desi gn,
construction, and operation of the <cleanup action shall be
consistent with the purposes of this section and shall consider
rel evant i nformation provi ded by t he remedi al
investigation/feasibility study. For nost cleanups, to ensure
this is done it wll be necessary to prepare the engineering
docunents described in this section. The scope and |evel of
detail in these docunents may vary from site to site depending
on the site-specific conditions and nature and conplexity of the
proposed cleanup action. In many cases, such as routine

cl eanups and cl eanups at |eaking underground storage tanks, it
is appropriate to conbine the information in these various
docunents into one report to avoid unnecessary duplication.
Where the information is contained in other docunents it may be
appropriate to incorporate those docunents by reference to avoid

dupl i cati on. Any docunment prepared in order to inplenment a
cl eanup may be used to satisfy these requirenents provided they
contain the required information. In addition, for facilities
on the national priorities list the plans prepared for the
cl eanup action shall also conply with federal requirenents.

(a) Engineering design report. The engineering design
report shall include sufficient information for the devel opnment
and review of construction plans and specifications. It shal
docunent engineering concepts and design criteria used for
design of the cleanup action. The following information shall

be included in the engineering design report, as appropriate:

(1) Goals of the cleanup action including specific cleanup
or performance requirenents;

(i) General information on the facility including a
summary of information in the remedial investigation/feasibility
study updated as necessary to reflect the current conditions;
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(tii) ldentification of who wll own, operate, and maintain
the cl eanup action during and follow ng construction;

(iv) Facility nmaps showing existing site conditions and
proposed | ocation of the cleanup action;

(v) Characteristics, quantity, and location of materials to
be treated or otherwi se nmanaged, including ground water
cont ai ni ng hazardous subst ances;

(vi) A schedule for final design and construction;

(vii) A description and conceptual plan of the actions,
treatnment units, facilities, and processes required to inplenent
the cl eanup action including flow di agrans;

(viii) Engineering justification for design and operation
paraneters, including:

(A) Design criteria, assunptions and calculations for all
conponents of the cleanup action;

(B) Expected treatnent, destruction, inmmobilization, or
contai nment efficiencies and docunentation on how that degree of
effectiveness is determ ned; and

(C Denobnstration that the cleanup action wll achieve
conpliance with cleanup requirements by citing pilot or
treatability test data, results from simlar operations, or
scientific evidence fromthe literature;

(ix) Design features for control of hazardous materials
spills and accidental discharges (for exanple, containnent

structures, | eak detection devices, run-on and run-off
controls);

(x) Design features to assure long-term safety of workers
and | ocal residences (for exanpl e, hazardous substances

nonitoring devices, pressure valves, bypass systens, safety
cutoffs);

(xi) A discussion of methods for managenent or disposal of
any treatnent residual and other waste materials containing
hazar dous substances generated as a result of the cleanup
action;

(xii) Facility specific characteristics that may affect
design, construction, or operation of the selected cleanup
action, including:

(A) Relationship of the proposed cleanup action to existing
facility operations;

(B) Probability of flooding, probability of seismc
activity, tenperature extrenes, |ocal planning and devel opnent
i ssues; and

(O Soi | characteristics and gr ound wat er system
characteristics;

(xiii) A general description of construction testing that
will be used to denonstrate adequate quality control;
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(xiv) A general description of conpliance nonitoring that
will be performed during and after construction to neet the
requi renents of WAC 173-340-410;

(xv) A general description of construction procedures
proposed to assure that the safety and health requirenents of
WAC 173-340-810 are net;

(xvi) Any information not provided 1in the renedia

investigation/feasibility study needed to fulfill the applicable
requirenents of the State Environmental Policy Act (chapter
43.21C RCW ;

(xvii) Any additional information needed to address the

applicable state, federal and l|ocal requirenents including the
substantive requirenments for any exenpted permts; and property
access issues which need to be resolved to inplenent the cleanup
action;

(xviii) For sites requiring financial assurance and where
not already incorporated into the order or decree or other
previously submtted docunent, prelimnary cost calculations and
financial information describing the basis for the anount and
form of financial assurance and, a draft financial assurance
docunent ;

(xix) For sites using institutional controls as part of the
cl eanup action and where not already incorporated into the order
or decree or other previously submtted docunents, copies of
draft restrictive covenants and/or other draft docunents
establishing these institutional controls; and

(xx) Qther information as required by the departnent.

(b) Construction plans and specifications. Construction
pl ans and specifications shall detail the cleanup actions to be
per f ormed. The plans and specifications shall be prepared in
conformance with currently accepted engineering practices and
techniques and shall include the following information as
appl i cabl e:

(1) A general description of the work to be perforned and a
summary of the engineering design criteria from the engineering
desi gn report;

(1i) Ceneral location map and existing facility conditions
map;

(iii) A copy of any permts and approvals;

(iv) Detailed plans, procedures and material specifications
necessary for construction of the cleanup action;

(v) Specific quality control tests to be perforned to
docunent the construction, including specifications for the
testing or reference to specific testing nethods, frequency of
testing, acceptable results, and ot her docunentation mnethods;

(vi) Startup procedures and criteria to denonstrate the
cleanup action is prepared for routine operation;
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(vii) Additional information to address applicable state,
federal, and [ ocal requirenents including the substantive
requi renents for any exenpted permts;

(viii) A conpliance nonitoring plan prepared under WAC 173-
340-410 descri bi ng noni tori ng to be per formed during
construction, and a sanpling and analysis plan neeting the
requi renents of WAC 173-340-820;

(ix) Provisions to assure safety and health requirenents of
WAC 173-340-810 are net; and

(x) Oher information as required by the departnent.

(c) Operation and nmintenance plan. An operation and
mai nt enance plan that presents technical guidance and regul atory
requi renents to assure effective operations under both normal
and energency conditions. The operation and maintenance plan
shall include the follow ng el ements, as appropriate:

(i) Name and phone nunber of the responsible individuals;

(i1) Process description and operating principles;

(1i1) Design criteria and operating paraneters and |limts;

(iv) General operating procedures, i ncluding startup,
normal operations, operation at Iess than design | oading,
shut down, and energency or contingency procedures;

(v) A discussion of the detailed operation of individua
treatment units, including a description of various controls,
reconmended operating paraneters, safety features, and any other
rel evant information,;

(vi) Procedures and sanple fornms for collection and
managenent of operating and mai nt enance records;

(vii) Spare part inventory, addresses of suppliers of spare
parts, equi pnent warranties, and appropriate equi pnent
cat al ogues;

(viii) Equi pnent mai nt enance schedul es i ncor porating
manuf acturers recomendati ons;

(ix) Contingency procedures for spills, releases, and
per sonnel acci dents;

(x) A conpliance nonitoring plan prepared under WAC 173-
340-410 describing nmonitoring to be performed during operation
and mai ntenance, and a sanpling and analysis plan neeting the
requi renments of WAC 173-340-820;

(xi) Description of procedures which ensure that the safety
and health requirenents of WAC 173-340-810 are net, including
specification of contam nant action Jlevels and contingency
pl ans, as appropri ate;

(xii) Procedures for the mmintenance of the facility after
conpletion of the <cleanup action, including provisions for
removal of unneeded appurtenances, and the rmaintenance of
covers, caps, containnment structures, and nonitoring devices;
and



MICA Cl eanup Regul ation Page 75

173-340- 400 February 12, 2001
(xiii) OQher information as required by the departnent.
(5) Permts. Permts and approvals and any substantive
requi renents for exenpted permts, if required for construction
or to otherwise inplement the cleanup action, shall be

identified and where possible, resolved before, or during, the
design phase to avoid delays during construction and
i npl enentation of the cleanup action.

(6) Construction. Construction of the cleanup action shal
be conducted in accordance wth the construction plans and
speci fications, and other plans prepared under this section.

(a) Departnent inspections.

(1) The departnment wmy perform site inspections and
construction oversight. The departnment may require that
construction activities be halted at a site if construction or
any supporting activities are not consistent wth approved
pl ans; are not in conpliance with environnental regulations or
accepted construction procedures; or endanger human health or
t he environnent.

(ii) The department may conduct a fornmal inspection of the
site following construction and an initial operational shake
dowmn period to ensure satisfactory conpletion of t he

construction. If such an inspection is perforned, t he
construction docunentation report and engineer's opinion
specified in (b)(ii) of this subsection shall be available

before the inspection.

(b) Construction docunentation.

(i) Except as provided for in (b)(iii) of this subsection
all aspects of construction shall be perforned under the
oversight of a professional engineer registered in the state of
Washi ngton  or a qualified technician under the direct
supervision of a professional engineer registered in the state
of Washington or as otherwise provided for in RCW 18.43.130.
During construction, detailed records shall be kept of al
aspects of the work perforned including construction techniques
and materials used, itens installed, and tests and neasurenents
per f ornmed.

(ii) As built reports. At the conpletion of construction
t he engi neer responsible for the oversight of construction shal
prepare as built drawings and a report docunenting all aspects
of facility construction. The report shall also contain an
opinion from the engineer, based on testing results and
i nspections, as to whether the <cleanup action has been
constructed in substantial conpliance wth the plans and
specifications and rel ated docunents.

(rii) For | eaki ng under gr ound st orage t anks, t he
construction oversight and docunentation report nmay be conducted
by an underground storage tank provider certified under chapter
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173-360 WAC. Renoval of above ground abandoned druns, tanks and
simlar above ground containers and associated mnor soil
contam nation may be overseen and docunented by an experienced
envi ronnment al prof essional . In other appropriate cases the
departnent may authorize departure fromthe requirenents of this
subsecti on.

(c) Fi nanci al assurance and i nstitutional contro
docunent ati on. As part of the as-built docunentation for the
site cleanup, where the following information has not already
been submtted under an order or decree or as part of another
previously submtted docunent, the follow ng information shal
be included in the as-built report:

(i) For sites requiring financial assurance, a copy of the
financial assurance docunent and any procedures for periodic
adjustnment to the value of the financial assurance mechani sm

(ii) For sites using institutional controls as part of the
cl eanup action, copies of recorded deed restrictions (wth proof

of recor di ng) and ot her docunent s est abl i shi ng t hese
institutional controls.
(d) Plan nodifications. Changes in the design or

construction of the cleanup action performed under an order or
decree shall be approved by the departnent.

(7) Opportunity for public comrent. If the departnent
determ nes that any plans prepared under this section represent
a substanti al change from the <cleanup action plan, the

departnment shall provide public notice and opportunity for
comrent under WAC 173- 340-600.

(8) Plans and reports. Plans or reports prepared under
this section and under an order or decree shall be submtted to
the departnent for review and approval. For i ndependent

remedi al actions, the plans and reports shall be submtted as
requi red under WAC 173-340-515.
(9) Requirenents for managing waste generated by site

cl eanup. Any waste contamnated by a hazardous substance
generated during cleanup activities and requiring off-site
treatnent, storage or disposal, shall be transported to a

facility permtted or approved to handl e t hese wastes.
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WAC 173-340-410 Conpliance nonitoring requirenents.
(1) Purpose. There are three types of conpliance
noni t ori ng: Prot ecti on, per f or mance, and  conformational

confirmati onal nonitoring. The purposes of these three types of
conpliance nonitoring and eval uation of the data are to:

(a) Protection nonitoring. Confirm that human health and
the environnent are adequately protected during construction and
the operation and maintenance period of an interim action or
cl eanup action as described in the safety and health pl an;

(b) Performance nonitoring. Confirm that the interim
action or cleanup action has attained cleanup standards and, if
appropriate, renediation levels or other performance standards
such as construction quality control neasurenents or nonitoring
necessary to denonstrate conpliance with a permt or, where a
permt exenption applies, the substantive requirenents of other
| aws;

(c) Confirmational nonitoring. Confirm the |long-term
effectiveness of the interim action or cleanup action once
cl eanup standards and, if appropriate, renediation |evels or
ot her performance standards have been attai ned.

(2) General requirenents. Compliance nonitoring shall be
required for all <cleanup actions, and nmay be required for

interim and enmergency actions conducted under this chapter.
Unless otherwise directed by the departnent, a conpliance
nonitoring plan shall be prepared.

Pl ans prepared under this section and under an order or

decree shall be submtted to the departnent for review and
approval . Protection nonitoring may be addressed in the safety
and health plan. Performance and confirmational nonitoring may

be addressed in separate plans or nmay be conbined with other
plans or submittals, such as those in WAC 173-340-400 and 173-
340- 820.

(3) Contents of a nonitoring plan. Conpl i ance nonitoring
plans may include nonitoring for chem cal constituents,
bi ol ogi cal testing, and physical paraneters as appropriate for
the site. \Were the cleanup action includes engineered controls
or institutional controls, the nonitoring my need to include
not only measurenents but also docunentation of observations on

the performance of these controls. Long-term nonitoring shall
be required if on-site disposal, isolation, or containnment is
the selected cleanup action for a site or a portion of a site.
Such neasures shall be required wuntil residual hazar dous

substance concentrations no |onger exceed site cleanup |evels
est abl i shed under WAC 173- 340- 700 t hr ough 173- 340- 760.
Compliance nonitoring plans shall be specific for the nedia
being tested and shall contain the follow ng el enents:
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(a) A sanpling and analysis plan neeting the requirenents
of WAC 173-340-820 which shall explain in the statenent of
obj ectives how the purposes of subsection (1) of this section
are net;

(b) Data analysis and evaluation procedures wused, to
denonstrate and confirm conpliance and justification for these
procedures, including:

(i) A description of any statistical nmethod to be enployed,
or

(i) If sufficient data is not available witing the plan
to propose a reliable statistical nmethod to denonstrate and
confirm conpliance, a contingency plan proposing one or nore
reliable statistical nmethods to denonstrate and confirm
conpliance, and the conditions under which the nethods would be
used at the facility; and

(c) Oher information as required by the departnent.
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WAC 173-340-420 Periodic review.

(1) Purpose. A periodic review consists of a review by the
departnent of post-cleanup site conditions and nonitoring data
to assure that human health and the environnent are being
pr ot ect ed.

(2) Applicability. The departnent shall conduct periodic
reviews of a site whenever the departnent conducts a cleanup
action; whenever the departnent approves a cleanup action under
an order, agreed order or consent decree; or, as resources
permit, whenever the departnent issues a no further action

opi ni on as—reseurees—permt; and one of the follow ng conditions

exist at the site:

(a) Were an institutional control and/or  financi al
assurance is required as part of the cleanup action;
(b) \Where the cleanup level s based on a practical

quantitation limt as provided for under WAC 173-340-707; and

(c) Wiere, in the departnent's judgnent, nodifications to
the default equations or assunptions using site-specific
information would significantly increase the concentration of
hazar dous substances remaining at the site after cleanup or the
uncertainty in the ecological evaluation or the reliability of
the cleanup action is such that additional review is necessary
to assure long-term protection of human health and the
envi ronnent .

(3) General requirenents. |If a periodic review is required
under subsection (2) of this section, a review shall be
conducted by the departnent at |east every five years after the
initiation of a cleanup action. The departnment may require
potentially liable persons to submt information required by the
departnent to conduct a periodic review

(4) Review criteria. When eval uati ng whether human health
and the environment are being protected, the factors the
departnent shall consider include:

(a) The effectiveness of ongoing or conpleted cleanup
actions, including the effectiveness of engineered controls and
i nstitutional controls in limting exposure to hazardous
substances remaining at the site;

(b) New scientific information for individual hazardous
subst ances or m xtures present at the site;

(c) New applicable state and federal l|aws for hazardous
subst ances present at the site;

(d) Current and projected site and resource uses;

(e) The availability and practicability of nore pernmanent
renmedi es; and

(f) The availability of inproved analytical techniques to
eval uate conpliance with cleanup | evels.
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(5 Notice and public conment. The departnent shall
publish a notice of all periodic reviews in the Site Register
and provide an opportunity for public comrent. The depart nment

shall also notify all potentially liable persons known to the
departnent of the results of the periodic review

(6) Determnation of whether anendnent of the cleanup
action plan required. Wen the departnent determ nes that
substantial changes in the cleanup action are necessary to
protect human health and the environment at the site, a revised
cleanup action plan shall be prepared. The departnent shall
provi de opportunities for public review and comment on the draft
cl eanup action plan in accordance with WAC 173-340-380 and 173-
340- 600.

(7) Determnation of whether future periodic reviews
required. In conducting a periodic review under this section,
the departnent shall determ ne whether additional reviews are
necessary, taking into consideration the factors in subsection
(3) of this section. Sites with institutional controls shall
remain subject to periodic reviews as long as the institutional
controls are required under this chapter.
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WAC 173-340-430 Interimactions.

(1) Purpose. An interim action is distinguished from a
cleanup action in that an interim action only partially
addresses the cleanup of a site. |[NOITE: An interim action nay
constitute the cleanup action for a site if the interim action
is subsequently shown to conply with WAC 173-340-350 through
173-340-390.] An interimaction is:

(a) A renedial action that is technically necessary to
reduce a threat to human health or the environnent by
elimnating or substantially reducing one or nore pathways for
exposure to a hazardous substance at a facility;

(b) A remedial action that corrects a problem that may
becone substantially worse or cost substantially nore to address
if the renmedial action is delayed; or

(c) A renedial action needed to provide for conpletion of a
site hazard assessnent, renedial investigation/feasibility study
or design of a cleanup action.

Exanpl e. A site is identified where oil-based wood
preservative has |eaked froma tank and is puddl ed on the ground
and is floating on the water table. Run-of f from adjacent
properties passes through the site. Nei ghbor hood children have
been seen on the site. In this case, several interim actions
woul d be appropriate before fully defining the extent of the
di stribution of hazardous substances at the site and selecting a
cl eanup action. These interim actions mght consist of renoving
the tank, fencing the site, rerouting run-off, and renoving the
product puddled on the ground and floating on the water table.
Further studies would then determne what additional soil and
ground wat er cl eanup woul d be needed.

(2) Ceneral requirenents. Interimactions nay:

(a) Achieve cleanup standards for a portion of the site; o+

(b) Provide a partial cleanup, that is, clean up hazardous
substances fromall or part of the site, but not achieve cleanup
standards; or

(c) Provide a partial cleanup of hazardous substances and
not achi eve cl eanup standards, but provide information on how to
achieve cleanup standards for a cleanup. For exanpl e,
denonstration of an unproven cl eanup technol ogy.

(3) Relationship to the cleanup action.

(a) If the cleanup action is known, the interim action
shall be consistent with the cl eanup action.

(b) If the cleanup action is not known, the interim action
shall not foreclose reasonable alternatives for the cleanup
action. This is not nmeant to preclude the destruction or
renoval of hazardous substances.

(4) Timng.
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(a) Interim actions may occur anytime during the cleanup
process. Interim actions shall not be used to delay or suppl ant
the cleanup process. An interim action nmay be done before or in
conjunction with a site hazard assessnent and hazard ranking.
However, sufficient technical information nust be available
regarding the facility to ensure the interim action 1is
appropriate and warranted.

(b) Interim actions shall be followed by additional
remedi al actions unless conpliance with cleanup standards has
been confirnmed at the site.

(c) The depart nent shal | set appropriate deadlines
commensurate with the actions taken for conpletion of the
interimaction.

(5) Administrative options. Interim cleanup actions my be
conducted under any of the procedures described in WAC 173-340-
510 and 173-340-515.

(6) Public participation. Public participation wll be
acconplished in a manner consistent with WAC 173-340- 600.
(7) Submttal requirenents. Unl ess otherw se directed by

the departnment and except for |ndependent renedial actions,

energency renedi al actions, and underground storage tank
rel eases being addressed under WAC 173-340-450 ahd—energencies,
a report shall be prepared before conducting an interim action

Reports prepared under an order or decree shall be submtted to
the departnent for review and approval. Reports for independent
remedi al actions shall be submtted as required by WAC 173-340-
515. Reports shall be of a scope and detail commensurate wth
the work perfornmed and site-specific characteristics, and shal

i ncl ude, as appropriate:

(a) A description of the interim action and how it wll
neet the criteria identified in subsections (1), (2) and (3) of
this section;

(b) Information from the applicable subsections of the
remedi al investigation/feasibility study of WAC 173-340-350,
including at a m ni mum

(i) A description of existing site conditions and a sunmmary
of all available data related to the interimaction; and

(i) Alternative interim actions considered and an
expl anati on why the proposed alternative was sel ected,

(c) Information from the applicable subsections of the
desi gn and construction requirenents of WAC 173-340-400;

(d) A conpliance nonitoring plan neeting the applicable
requi renents of WAC 173-340-410;

(e) A safety and health plan neeting the requirenents of
WAC 173-340-810; and

(f) A sanmpling and analysis plan neeting the requirenments
of WAC 173- 340-820.
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(8) Construction. Construction of the interim action shal
be in conformance with WAC 173-340-400(7).
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WAC 173-340-440 Institutional controls.

(1) Pur pose. I nstitutional controls are neasures
undertaken to limt or prohibit activities that may interfere
with the integrity of an interim action or cleanup action or
that may result in exposure to hazardous substances at a site.
Institutional controls may include:

(a) Physical neasures such as fences;

(b) Use restrictions such as limtations on the use of
property or resources; or requirenents that cleanup action occur
if existing structures or pavenent are disturbed or renoved,

(c) Maintenance requirenments for engineered controls such
as the inspection and repair of nonitoring wells, treatnent
systens, caps or ground water barrier systens; anhd

(d) Educational programs such as signs, postings, public
notices, health advisories, mailings, and simlar neasures that
educate the public and/or enpl oyees about site contam nation and
ways to limt exposure; and

(e) Financial assurances (see subsection (11) of this
section).

(2) Rel ationship to engineered controls. The term
institutional controls refers to nonengi neered neasures while
the term engi neered control s referstotreatnent and contalnrent
systens neans containnment and/or treatnent systens that are
desi gned and constructed to prevent or limt the novenent of, or
the exposure to, hazardous substances. See the definition of
engi neered controls in WAC 173-340—200 for exanples of

engi neered controls. Exarples—oft—engineered——controls—ihelude—a

LayeF7—e#——eLean——seFLT——asphgLL——e#——gene#e%e—fpg¥Lng——e#——eLhe#

(3) Applicability. This section applies to renedial actions
bei ng conducted at sites under any of the administrative options
in WAC 173-340-510 and 173-340-515.

(4) Crcunstances required. Institutional controls shall be
required to assure both the continued protection of human health
and the environnent and the integrity of an interim action or
cl eanup action in the follow ng circunstances:

(a) The cleanup level is established using Method A or B
and hazardous substances remain at the site at concentrations
that exceed the applicable cleanup |evel;

(b) The cleanup level is established using Method C;

(c) An industrial soil cleanup level is established under
WAC 173- 340- 745;
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(d) A ground water cleanup level that exceeds the potable
ground water cleanup |level is established using a site-specific
risk assessnent wunder WAC 173-340-720(6)(c) and exceeds—the
potable—ground—water—cleanup—tevel institutional controls are
requi red under WAC 173-340-720(6)(c)(iii);

(e) A conditional point of conpliance is established as the
basis for nmeasuring conpliance at the site;

(f) Any tine an institutional control is required under WAC
173-340-7490 t hrough 173-340-7494; or

(g0 + Where the departnment determines such controls are
required to assure the continued protection of human health and
the environment or the integrity of the interim or cleanup
action.

(5 Mninum requirenents. Cleanup actions that use
institutional controls shall nmeet each  of the mni mum
requi renents specified in WAC 173-340-360, just as any other
cl eanup action. Institutional controls should denonstrably

reduce risks to ensure a protective renedy. Thi s denonstration
should be based on a quantitative, scientific analysis where
appropri ate.

(6) Requirenent for primary reliance. In addition to
nmeeting each of the mninmum requirenents specified in WAC 173-
340- 360, cl eanup actions shall not rely primarily on

institutional controls and nonitoring where it is technically
possible to inplenent a nore pernmanent cleanup action for all or
a portion of the site.

(7) Periodic review The depart nment shal | revi ew
conpliance with institutional control requirenents as part of
periodic reviews under WAC 173-340-420.

(8) Fornmat.

(a) For properties owned by a person who has been naned as
a potentially Iliable person or who has not been naned a
potentially Iliable person by the departnment but neets the

criteria in RCW 70.105D. 040 for being nanmed a potentially liable
person, appropriate institutional controls shall be described in
a restrictive covenant on the property. The covenant shall be
executed by the property owner and recorded with the register of
deeds for the county in which the site is |ocated. Thi s
restrictive covenant shall run with the |and, and be binding on
the owner's successors and assigns.

(b) For properties owned by a local, state, or federal
government entity, a restrictive covenant may not be required if
that entity denonstrates to the departnent that:

(i) It does not routinely file with the county recording
officer records relating to the type of interest in real
property that it has in the site; and
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(i) It wll inplement an effective alternative system to
neet the requirenents of subsection (9) of this section.

The departnment shall require the governnment entity to
i npl enent the alternative system as part of the cleanup action
pl an. If a governnent entity neets these criteria, and if it
subsequently transfers its ownership in any portion of the
property, then the governnent entity nust file a restrictive
covenant wupon transfer if any of the conditions in subsection
(4) of this section still exist.

(c) For properties containing hazardous substances where
the owner does not neet the criteria in RCW 70.105D.040 for
being a potentially |iable person, the departnment may approve
cleanup actions that include restrictive covenants or other
| egal and/or admnistrative nechanisns. The use of legal or
adm nistrative mechanisns that do not include restrictive
covenants is intended to apply to situations where the rel ease
has affected properties near the source of the rel ease not owned
by a person potentially liable under the act. A potentially
liable person nmust nmake a good faith effort to obtain a
restrictive covenant before using other legal or admnistrative
mechani sms. Exanples of such nmechanisns include zoning
overlays, placing notices in local zoning or building departnent
records or state lands records, public notices and educationa
mai | i ngs.

(9) Restrictive covenants. \Were required, the restrictive
covenant shal |

(a) Prohibit activities on the site that may interfere with
a cleanup action, operation and maintenance, nonitoring, or
ot her neasures necessary to assure the integrity of the cleanup
action and continued protection of human health and the
envi ronment ;

(b) Prohibit activities that may result in the release of a
hazar dous substance that was contained as a part of the cleanup
action;

(c) Require notice to the departnent of the owner's intent

to convey any interest in the site. No conveyance of title,
easenent, lease, or other interest in the property shall be
consummated by the property owner w thout adequate and conplete
provision for the continued operation, mai nt enance  and

nonitoring of the cleanup action, and for continued conpliance
with this subsection

(d) Require the land owner to restrict |eases to uses and
activities consistent with the restrictive covenant and notify
all lessees of the restrictions on the use of the property.
This requirenent applies only to restrictive covenants i nposed
after February 1, 1996;
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(e) Require the owner to include in any instrunent
conveying any interest in any portion of the property, notice of
the restrictive covenant under this section;

(f) Require notice and approval by the departnent of any
proposal to use the site in a manner that is inconsistent with
the restrictive covenant. If the departnment, after public
notice and coment approves the proposed change, the restrictive
covenant shall be anmended to reflect the change; and

(g Grant the departnent and its designated representatives
the right to enter the property at reasonable tinmes for the
purpose of evaluating conpliance with the cleanup action plan
and other required plans, including the right to take sanples,
i nspect any renedial actions taken at the site, and to inspect
records.

(10) Local governnent notification. Before a restrictive
covenant being established under this chapter, the departnent
shall notify and seek comment from a city or county departnent
with land use planning authority for real property subject to

the restrictive covenant. Once a restrictive covenant has been
executed, this sane departnent shall be notified and sent a copy
of the restrictive covenant. For independent cleanups reviewed
by the departnment under WAC 173-340-515 that wuse restrictive
covenants, the person conducting the cleanup shall be
responsi ble for these notifications.

(11) Financial assurances. The departnent shall, as

appropriate, require financial assurance nechanisns at sites
where the cleanup action selected includes engineered and/or
institutional controls. It is presuned that financial assurance
mechani sms will be required unless the PLP can denonstrate that
sufficient financial resources are available and in place to
provide for the Ilong-term effectiveness of engineered and

institutional controls adopted. Fi nanci al assurances shall be
of sufficient amount to cover all costs associated with the
operation and nmintenance of the <cleanup action, including

institutional <controls, conpliance nonitoring, and corrective
nmeasur es.

(a) Mechani sns. Financial assurance nechani sns nmay include
one or nore of the follow ng: A trust fund, a surety bond, a
| etter of credit, financial test, guarantee, standby trust fund,
leeal governnent bond rating test, leeal governnent financial
test, Fteeal governnent guarantee, #Feeal governnent fund, or
financial assurance nechanisns required under another |aw (for
exanple, requirenents for solid waste landfills or treatnent,
storage, and disposal facilities) that neets the requirenents of
this section.

(b) Exenption from requirenent. The departnent shall not
require financial assurances if persons conducting the cleanup
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can denonstrate that requiring financial assurances will result
in the PLPs for the site having insufficient funds to conduct
the cleanup or being forced into bankruptcy or simlar financia
har dshi p.

(12) Renoval of restrictions. If the conditions at the
site requiring an institutional control under subsection (4) of
this section no longer exist, then the owner nay subnmt a
request to the departnent that the restrictive covenant or other
restrictions be elimnated. The restrictive covenant or other
restrictions shall be renoved, if the departnent, after public
notice and opportunity for comment, concurs.
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WAC 173-340-450 Rel eases from underground storage tanks.

(1) Purpose. The purpose of this section is to set forth
the requirenents for addressing releases that nay pose a threat
to human health or the environnent from an underground storage
tank (UST) regul ated under chapter 90.76 RCW

(a) Rel eases from USTs exenpted under chapter 90.76 RCW and
rules adopted therein are still subj ect to all ot her
requi renments of this chapter.

(b) Unless the departnent requires otherw se, UST owners
and UST operators regul ated under chapter 90.76 RCW shall conply
with the requirenents in this section after confirmation of an
UST release that may pose a threat to human health or the
envi ronnent .

(2) Initial response. Wthin twenty-four hours of
confirmation of an UST release, the UST owner or the UST
operator shall performthe follow ng actions:

(a) Report the UST release to the departnent and other
authorities with jurisdiction, in accordance with rul es adopted
under chapter 90.76 RCWand any ot her applicable |aw,

(b) Renove as nmuch of the hazardous substance from the UST
as is possible and necessary to prevent further release to the
envi ronnent ;

(c) Elimnate or reduce any fire, explosion or vapor
hazards in such a way as to mnimze any release of hazardous
substances to surface water and ground water; and

(d) Visually inspect any aboveground releases or exposed
bel owground rel eases and prevent the hazardous substance from
spreading into surrounding soils, ground water and surface
wat er .

(3) Interimactions.

(a) As soon as possible but no later than twenty days
following confirmation of an UST rel ease, the UST owner or the
UST operator shall performthe following interimactions:

(i) Continue to nonitor and mtigate any additional fire
and safety hazards posed by vapors or free product that nay have
mgrated from the UST into structures in the vicinity of the
site, such as sewers or basenents;

(ii1) Reduce the threat to human health and the environnent
posed by contam nated soils that are excavated or discovered as
a result of investigation or cleanup activities. Tr eat ment ,
storage and disposal of soils nust be carried out in conpliance
with all applicable federal, state and | ocal requirenents;

(ti1) Test for hazardous substances in the environnent
where they are nost likely to be present. Such testing shall be
done in accordance with a sanpling and analysis plan prepared
under WAC 173-340-820. The sanple types, sanple |locations, and
measur enent nethods shall be based on the nature of the stored
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substance, type of subsurface soils, depth to ground water and
other factors as appropriate for identifying the presence and
source of the release. |If contamnated soil is found in contact
with the ground water or soil contam nation appears to extend
bel ow the | owest soil sanpling depth, then testing shall include
the installation of ground water nonitoring wells to test for
t he presence of possi bl e ground wat er cont am nati on

Information gathered for the site check or closure site
assessnment conducted under rules adopted under chapter 90.76
RCW which sufficiently characterizes the releases at the site,
may be substituted for the testing required under this
par agr aph;

(iv) The testing perfornmed under (a)(iii) of this
subsection shall use the analytical nethods specified in WAC
173-340-830 and include, at a mninmm the foll ow ng:

(A) For petrol eum product rel eases, the concentration(s) of
hazardous substances potentially present at the site, as
appropriate for the type of petroleum product(s) released. The
mnimmtesting requirenents are specified in table 830-1.

(B) The hazardous substance stored and any likely
deconposition by-products where a hazardous substance other than
petrol eum may be present; and

(C Any other tests required by the departnent; and

(v) Investigate for the presence of free product.

(4) Free product renoval. At sites where investigations
indicate free product is present, the UST owner or the UST
operator shall conduct, as soon as possible after discovery, an
interim action to renove the free product while continuing, as
necessary, any other actions required under this section. To
acconplish this the UST owner or UST operator shall:

(a) Conduct free product renoval to the naximum extent
practicable and in a manner that mnimzes the spread of
hazar dous substances, by using recovery and disposal techniques
appropriate to the hydrogeologic conditions at the site. The
objective of free product renoval system nust be, at a m ninmm
to stop the free product mgration;

(b) Properly treat, discharge, or dispose of any hazardous
subst ance, water, sludge or any other nmaterials collected in the
free product renoval process in conpliance with all applicable
| ocal, state, and federal regulations and permts; and

(c) Handle all flammble products safely to prevent fires
and expl osi ons.

(5) Reporting requirenents. The followng reports are
required to be submtted to the departnent:
(a) Status report. Wthin twenty days after an UST

rel ease, the UST owner or UST operator shall submt a status
report to the departnent. The status report shall identify if
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known, the types, anounts, and |ocations of hazardous substances
rel eased, how the release occurred, evidence confirmng the
rel ease, actions taken under subsections (2) and (3) of this
section, any planned renedial actions, and any results of work

done up to the tine of the report. This report may be provided
verbally to the departnent.
(b) Site characterization reports. Wthin ninety days

after release confirmation, unless directed to do otherw se by
the departnent, the UST owner or UST operator shall submt a
report to the departnent about the site and nature of the
rel ease. This report shall be submtted to the departnent in
witing and may be conbined with the twenty-day status report,
if the information required is available at that tinme. The site
characterization report shall i ncl ude, at a mninmm the
foll owi ng information

(i) The information required for the status report under
(a) of this subsection;

(1) A site conditions map indicating approximte
boundaries of the property, all areas where hazardous substances
are known or suspected to be located, and sanpling |ocations
This map may consist of a sketch of the site at a scale
sufficient to illustrate this information;

(ii1) Available data regarding surrounding popul ations,
surface and ground water quality, use and approximte |ocation
of wells potentially affected by the release, subsurface soil
conditions, depth to ground water, direction of ground water
flow, proximty to and potential for affecting surface water
| ocati ons of sewers and other potential conduits for vapor or
free product mgration, surrounding |land use, and proximty to
sensitive environnents;

(tv) Results of tests for hazardous substances perforned
under subsection (3)(a)(iii) and (iv) of this section;

(v) Results of the free product investigation required
under subsection (3)(a)(v) of this section;

(vi) Results of all conpleted site investigations, interim
actions and cleanup actions and a description of any renmaining
i nvestigations, cleanup actions and conpliance nonitoring that
are planned or underway; and

(vii) Information on the free product renoval efforts at
sites where investigations indicate free product is present.
This shall include, at a mninum the follow ng information:

(A) Nanme of the person responsible for inplenenting the
free product renoval neasures;

(B) The estimated quantity, type, and thickness of free
pr oduct observed or neasured in wells, bor ehol es and
excavati ons;

(C© The type of free product recovery system used;
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(D) The location of any on-site or off-site discharge
during the recovery operation;

(E) The type of treatnent applied to, and the effluent
qual ity expected from any discharge;

(F) The steps taken and planned to obtain necessary permts
for any discharge;

(G Disposition of recovered free product; and

(viii) Any other information required by the departnent.

(6) Renedial investigation and feasibility study.

(a) If the initial cleanup actions taken at an UST site do
not achieve cleanup |evels throughout the site, a renedial
investigation and feasibility study may need to be conducted in
accordance with WAC 173-340-350. The scope of a renedial
investigation and feasibility study wll depend on the
i nformational needs at the site. UST owners and operators shal
conduct a renedial investigation and feasibility study for sites
where the follow ng conditions exist:

(1) There is evidence that the release has caused hazardous
substances to be present in the ground water in excess of the
ground water standards adopted wunder chapter 90.48 RCW or
cl eanup levels in WAC 173-340-720 (Table 720-1);

(ii) Free product is found; or

(ii1) Where otherwi se required by the departnent.

(b) UST owners and UST operators shall submt the
information collected for the renedial investigation/feasibility
study to the departnent as soon as practicable. The information
may be included with other reports submtted under this section.

(c) If the departnent determ nes, based on the results of
t he remedi al investigation/feasibility st udy or ot her
information, that additional renmedial action is required, the
departnment may require the UST owner or the UST operator to
submit engi neering docunents as described in WAC 173-340-400.

(7) Ceanup actions. Unless directed to do otherw se by
the departnment, cleanup actions perforned by UST owners or UST
operators shall conply with the cleanup standards described in
WAC 173-340-700 through 173-340-760 and the requirenents for the
sel ection of cleanup actions in WAC 173-340-350 through 173-340-
390.

(8) Independent cleanup actions. In addition to work
performed under subsections (2) through (5), and (7) of this
section, UST owners or UST operators performng independent
cl eanup actions shall:

(a) Notify the departnment of their intention to begin
cl eanup. This can be included with other reports under this
secti on;
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(b) Conply with any conditions inposed by the departnent to
assure adequate protection of human health and the environnent;
and

(c) Wthin ninety days of conpletion of the cleanup action,
submt the results of all investigations, interim and cleanup
actions and conpliance nonitoring not previously submtted to
t he departnent.
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WAC 173-340-510 Adm nistrative opti ons for remedi al
actions.

(1) Policy. It is the responsibility of each and every
liable person to conduct renedial action so that sites are
cleaned up well and expeditiously where a release or threatened
release of a hazardous substance requires renedial action.
Potentially liable per sons are encour aged to initiate
di scussions and negotiations with the departnent and the office
of the attorney general that nay lead to an agreenent on the
remedial action to be conducted with the state of Washington.
The departnent nay provide informal advice and assistance on the
devel opment of proposals for renedial action, as provided by WAC
173- 340- 515. Any approval by the departnment or the state of
remedial action shall occur by one of the neans described in
subsections (2) and (3) of this section.

(2) Actions initiated by the potentially Iiable person.
Potentially liable persons may initiate a renedial action, as
fol |l ows:

(a) A person may initiate negotiations for a consent decree
by submitting a | etter under WAC 173-340-520(1).

(b) A person may request an agreed order by submtting a
| etter under WAC 173-340-530.

(3) Action initiated by the departnment. The departnent may
initiate remedi al action by:

(a) Issuing a letter inviting negotiations on a consent
decree under WAC 173-340-520(2); or

(b) Requesting an agreed order under WAC 173-340-530; or

(c) Issuing an enforcenent order under WAC 173-340-540.

(4) Departnent renedial action. Nothing in this chapter
shall preclude the departnment from taking appropriate renedial
action on its own at any time. Except for energency actions and
initial investigations, reasonable effort will be nade to notify
potentially liable persons before the departnent takes renedia
actions for which the recovery of public funds can be sought
under RCW 70. 105D. 050( 3).
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WAC 173-340-515 I ndependent renedi al actions.
(1) Purpose. An independent renedial action is a renedial
action conducted w thout departnent oversight or approval and

not under an order, agreed order or consent decree. Thi s
section descri bes t he pr ocedur es and requi renents for
i ndependent renedi al actions. See WAC 173-340-545 for

addi ti onal requirenents pertaining to independent renedial
actions anticipated to be part of a private right of action.

(2) Applicability. Nothing in this chapter shall preclude
potentially |iable persons from conducting independent renedi al
actions at sites not in discussions or negotiations for, or
under, an order or decree. However, a potentially |iable person
may not conduct independent renedial actions after conmencing
di scussions or negotiations for an agreed order or consent
decree unl ess:

(a) Such action does not foreclose or preenpt the renedial
actions under discussion or negotiation and such action does not
forecl ose the selection of a cleanup action; or

(b) The potentially liable person has provided reasonable
notice to the departnent and the departnent does not object to
such action.

(3) Standards.

(a) In reviewing independent remedi al actions, t he
departnent shall determ ne whether the renedial actions neet the
substantive requirenments of this chapter and/or whether further
renedial action is necessary at the site. Persons conducti ng
i ndependent renedial actions do so at their own risk, and may be
required to take additional renedial actions if the departnent
determ nes such actions are necessary. In such circunstances,
the departnent reserves all of its rights to take actions
aut hori zed by | aw.

(b) When this chapter requires a consultation with, or an

appr oval or determ nati on by t he depart nent, such a
consultation, approval or determination is not necessary in
order to conduct an independent renedial action. However,
i ndependent renedial actions nust still neet the substantive

requi renents of this chapter

(c) Except for the requirenment of a restrictive covenant
under WAC 173-340-440, where docunents are required under this
chapter, the docunents prepared need not be the sanme in title or

format; however, the docunents nust still contain sufficient
information to serve the sane purpose. The scope and |evel of
detail in these docunents may vary from site to site depending

on the site-specific conditions and the conplexity of the

renedi al action. H—a—restriective—covenant—is—used—it—pust
. o ) '
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i ncluded to serve the same purpose..

(4) Reports to the departnent.

(a) Any person who conducts an independent interim action
or cleanup action for a release that is required to be reported
under WAC 173-340-300 shall submt a witten report to the
departnment within ninety days of the conpletion of the action.
For the purposes of this section, the departnent w |l consider
an interim action or cleanup action conplete if no renedial
action other than conpliance nonitoring has occurred at the site

for ninety days. This does not preclude earlier reporting of
such actions or reporting of site investigations. See WAC
173- 340- 450 for addi ti onal requirenents for reporting

i ndependent renedial actions for releases from underground
st orage tanks.

(b) The report shall include the information in WAC 173-
340-300(2) if not already reported, and enough information to
determine if the independent remedi al action neets the
substantive requirenents of this chapter including, the results
of all site investigations, cleanup actions and conpliance
nonitoring planned or under-way. If a restrictive covenant is
used, it nust be included in the report and it nust neet the
requirenents specified in WAC 173-340-440(9). The departnent may
require additional reports on the work conducted.

(c) If the independent interim action or cleanup action is
conpleted within ninety days of discovery, a single witten
report may be submitted on both the release and the action
t aken. The report shall contain the information specified in
provision (b) of this subsection and shall be submtted within
ni nety days of conpletion of the renedial action.

(d) The departnent shall publish in the Site Register a
notice of all reports on independent interim actions and cl eanup
actions received under this section. | f deemed necessary, the
departnment shall also conduct an initial investigation under WAC
173- 340- 310. Nei t her submi ssion  of information on an
i ndependent renedial action nor any response by the departnent
shall release the person submtting the report or any other
person from liability. The departnent reserves all rights to
pursue any subsequent action it deens appropriate.

(5) Technical consultations. The departnment may provide
i nformal advice and assistance (technical consultations) on the
adm nistrative and technical requirenents of this chapter to
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persons conducting or otherwise interested in an independent
remedi al action. Such advice or assistance is advisory only and
not binding on the departnent. This advice may include witten
opi ni ons. These witten opinions shall be limted to whether
the independent renedial actions or proposals for those actions
neet the substantive requirenents of this chapter and/ or whether
the departnent believes further renedial action is necessary at
the facility. Upon conpleting the review of an independent
remedi al action report or proposal that is voluntarily submtted
for eeelegys the departnent’s review and opinion, t he
departnment wll:

(a) Provide a witten opinion regarding the renedial
actions perforned or proposed at the site;

(b) Provide a witten opinion regarding the renedial
actions perforned at the site and renove the site or a portion
of the site from the hazardous sites list if the departnent has
sufficient information to show that the independent renedial
actions are appropriate to characterize and addr ess
contam nation at the site, as provided for in WAC 173-340-330
(4)(b); or

(c) Provide a witten opinion describing the deficiencies
with the renedial action or proposal for a renedial action at
the site.

It is the departnent's policy, in conducting reviews under
this subsection, to pronote independent renedial actions by
delisting sites or portions of sites whenever petitions and
supporting docunents show that the actions taken are appropriate
to characterize and address the contam nation at the site.

(6) Cost of technical consultations. For information on
the paynent of renedial action costs, see WAC 173-340-550(6).
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WAC 173-340-520 Consent decrees.
(1) Procedures for consent decrees initiated by potentially

i abl e persons. To request a consent decree a person shall
submt a letter to the departnment and office of the attorney
general via certified mail, return receipt requested, or by

personal delivery.

(a) Request. The letter shall describe, based on avail abl e
i nformation:

(1) The proposed renedial action, including the schedule
for the work;

(i) Information which denonstrates that the settlenent
will lead to a nore expeditious cleanup, be consistent wth
cl eanup standards if the renedial action is a cleanup action,
and be consistent with any previous orders;

(tii1) The facility, including |ocation and boundari es;

(iv) The environnmental problens to be addressed including a
description of the releases at the facility and the potenti al
i npact of those rel eases to human health and the environnent;

(v) A summary of the relevant historical use or conditions
at the facility;

(vi) The date on which the potentially liable person wll
be ready to submt a detail ed proposal;

(vii) Any speci al schedul i ng consi derati ons for
i npl enenting the renedi al actions;

(viii) Names of other persons who the person has reason to
believe may be potentially liable persons at the facility; and

(ix) A proposed public participation plan. This proposed
pl an shall be comensurate with the nature of the proposal and
site and shall include the elenents listed in WAC 173-340-
600( 8) .

(b) The letter may incl ude:

(1) A waiver of the procedural requirenents of WAC 173-340-
500 and acceptance, for purposes of settlenent, of potentially
i abl e person status.

(i1) The contents of detailed proposal under (g) of this
subsecti on.

(c) A prospective purchaser consent decree is a particular
type of consent decree entered into with a person not currently
liable for renmedial action at the site who proposes to purchase,
redevel op, or reuse the site. RCW 70.105D. 040(5) contains
specific statutory requirenents for this type of decree. I n
addition to the information in (a) and (b) of this subsection, a
request for a prospective purchaser consent decree shal
i ncl ude:

(1) ldentification of all persons proposing to enter into
the consent decree and information which denonstrates that those
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persons are not currently liable for renedial action at the
site;

(i) Information which denonstrates that the settlenent
will yield substantial new resources to facilitate cleanup;

(itii) A general description of the proposed continued use
or redevel opnent or reuse of the site, including the proposed
schedul e for purchase, redevel opnent, or reuse; and

(iv) Information describing whether and how the proposed
settlement will provide a substantial public benefit.

(d) Recognizing that the steps of the cleanup process may
be conbined and may vary by site, the information in the request
shall be at the level of detail appropriate to the steps in the
process for which the consent decree is requested. For exanple,
a request for a consent decree for a remedi al
investigation/feasibility study should generally include the
| evel of information needed for a site hazard assessnent, if not
al ready done by the departnent, so that the departnent and the
public can evaluate the proposed scope of work and relative
priority of the site.

(e) The depart nent my waive part of the letter
requi renents of (a) of this subsection if the requirenents have
al ready been net.

(f) Response. The departnent shall respond to the request
Wi thin sixty days, unless the departnent needs additional tinme
to determne potentially |iable person status under WAC 173-340-

500. This determnation will be based in part on a prelimnary
finding by the departnent that any resulting consent decree
would be in accordance with RCW 70.105D.040 (4)(a). The

department may:

(i) Request additional information;

(1i1) Accept the request and require the person to submt a
detailed witten proposal by a specified date; or

(iii) Provide witten reasons for denying the request.

(g) Contents of detailed proposal. The proposal shall
cont ai n:

(i) A proposed technical scope of work describing the
remedi al action to be conducted,;

(ii) The data, studies, or any other information upon which
the settl enment proposal is based;

(tit) A statenent describing the potentially liable
person's ability to conduct or finance the renedial action as
described in the proposed scope of work;

(iv) A schedul e for pr oposed negoti ati ons and
i npl emrentation of the proposed renedi al actions; and

(v) Any additional information requested by the departnent.
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(h) In addition to the information in (g) of this
subsection, the detailed proposal for a prospective purchaser
consent decree shall include the foll ow ng:

(i) Information showng a legal conmmtnment to purchase,
redevel op or reuse the site;

(ti) A detailed description including a plan of the
proposed continued use, redevelopnent, or reuse of the site,
including, if necessary, an wupdated schedule for purchase,
redevel opnent or reuse;

(tii) Information which denonstrates that the redevel opnent
or reuse of the site is not likely to contribute to the existing
or threatened releases at the site, interfere with renedia
actions that may be needed at the site, or increase health risks
to persons at or in the vicinity of the site; and

(tv) If the requestor does not propose to conduct the
entire cleanup of the site, avai lable information about
potentially liable persons who are expected to conduct the
remai nder of the cl eanup.

(i) The departnment and the office of the attorney general
shal | determ ne whether the proposal provides a sufficient basis
for negotiations, and shall deliver to the potentially liable
person within sixty days followng receipt of their proposal a

witten notice indicating whether or not the proposal is
sufficient to proceed with negotiations.
(j) Prepaynent agreenent. Unl ess ot herw se determ ned by

the departnent, any person who requests a prospective purchaser
agreenent and receives a notice accepting the request under (f)
of this subsection shall enter into a prepaynent agreenment wth
the departnent consistent wth WAC 173-340-550(7)  ©before
negotiations will begin.

(k) Time limts for negotiations. The departnent shall set

the time period and starting date for negotiations. The
departnment and the office of the attorney general shall then
negotiate wth those potentially liable persons who have
received a notice wunder (f) of this subsection that their
pr oposal was sufficient to proceed W th negoti ati ons.

Negoti ati ons may address one or nore phases of renedial action
The length of the negotiation period specified by the departnent
shall be no less than that proposed by the potentially liable
person provided it does not conflict wth the deadlines
est abl i shed under WAC 173-340- 140.

(1) Enforcenent stay. For consent decrees that are not
prospective purchaser agreenents, unless an energency exists,
the departnment wll stay any enforcenent action under chapter
70. 105D RCW but the duration of such stay shall not exceed one
hundred twenty days from the date negotiations begin. The
departnment can withdraw fromnegotiations if it determnes that:
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(1) Reasonable progress is not being nade toward a consent
decree acceptable to the departnent; or

(ii) The proposal is inappropriate based on new information
or changed ci rcunst ances.

The departnent nmay begin an enforcenent action after
notifying the potentially liable person, in witing, of its
intent to withdraw from negoti ati ons.

(2) Procedures for consent decrees initiated by the
departnment. Wien the departnent believes that a consent decree
will be a nore expeditious nethod to achieve renedial action at
a facility, it may initiate the procedures set forth in this
subsection by sending a letter to the potentially |iable person.
The letter shall be sent via certified mail, return receipt
requested, or by personal service.

(a) The letters nmay be delivered with potentially Iliable
person status letters issued under WAC 173-340-500. The period
for negotiation shall not commence until the thirty-day comment
period required by WAC 173-340-500 has expired or the person
expressly wai ves the procedural requirenments of WAC 173-340-500.

(b) Contents of letter. The letter shall:

(1) Inform potentially |liable person(s) that the departnent
and the attorney general want to begin negotiations which my
| ead to a consent decree providing for renedial action;

(ii) Propose a draft consent decree and scope of work;

(iii) Define the negotiation process and schedule which
shal | not exceed ninety days;

(iv) Reference the departnent's finding under WAC 173-340-
500;

(v) Request a witten statenent of the potentially liable
person's wllingness to proceed with the negotiation process
defined in the letter; and

(vi) Request the nanes of other persons whom the person has
reason to believe may be potentially liable persons at the
facility.

(c) The letter may request the potentially |iable person to
respond, in witing, to the proposed draft consent decree and
scope of work before beginning the negotiation phase.

(d) Negotiations. The departnent and the office of the
attorney general shall negotiate with potentially |iable persons
who have indicated to the departnment a wllingness to proceed
with the negotiations. The negotiation tinme frame shall begin
fromthe date the potentially |iable person receives the letter
under (a) of this subsection unless nodified by the departnent.
Negoti ati ons may address one or nore phases of renedial action.

(e) Enforcenent stay. Unl ess an energency exists, the
departnment will stay any enforcenent action wunder chapter
70.105D RCW but the duration of the stay shall not exceed
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ninety days from the date negotiations begin. The depart nent
can withdraw fromnegotiations if it determnes that:

(i) Reasonable progress is not being nade toward a consent
decree acceptable to the departnent; or

(ii) The proposal is inappropriate based on new information

or changed circunstances. The departnent my conmence wth

enforcement action after notifying the potentially liable

person, in witing, of its intent to withdraw from negoti ati ons.
(f) Deadline extensions. The departnment my, at its

di scretion, extend the deadline for negotiations established in
(b) of this subsection, provided the extension does not exceed
thirty days.

(3) Filing a decree. After satisfying the public comrent
and hearing requirenents, the departnent shall determ ne whet her
the proposed settlenent negotiated under subsection (1) or (2)
of this section, is nore expeditious and consistent with cleanup
standards established and in conpliance with any order issued by

the departnent relevant to the renedial action. After making
the requisite findings, the departnent shall forward the
proposed consent decree wth the findings required by RCW
70.105D. 040(4), to the office of the attorney general. | f
agreed to by the office of the attorney general, the consent
decree will be filed by that office with the appropriate

superior court or the federal court having jurisdiction over the
matt er.
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WAC 173-340-530 Agreed orders.
(1) Purpose. Agreed orders may be used for all renedial
actions. An agreed order neans that the potentially liable

person agrees to perform renedial actions at the site in
accordance with the provisions of the agreed order and that the
departnment will not take additional enforcenent action against
the potentially liable person to require those renedial actions
specified in the agreed order so long as the potentially liable
person conplies with the provisions of the order. Since an
agreed order is not a settlenent, an agreed order shall not
provide for m xed funding, a covenant not to sue, or protection

from clains for contribution. The departnment may require
addi ti onal remedi al actions should it deem such actions
necessary.

(2) Procedures for agreed orders initiated by a potentially
| i abl e person.

(a) To request an agreed order, a person shall submt a
letter to the departnent based on available information
descri bi ng:

(1) The proposed renedial action including a schedule for
t he work;

(ii) The facility, including |ocation and boundari es;

(ii1) The environnmental problens to be addressed, i ncluding
the releases at the facility and the potential inpact of those
rel eases to human health and the environnent;

(tv) A summary of the relevant historical use or conditions
at the facility;

(v) Nanes of other persons whom the person has reason to
believe may be potentially liable persons at the facility; and

(vi) A proposed public participation plan. This proposed
pl an shall be comrensurate with the nature of the proposal and
site and shall include, at a minimum the elenents listed in WAC
173-340-600( 8) .

(b) The letter my include a waiver of the procedural
requi renents of WAC 173-340-500, and acceptance, for purposes of
the agreed order, of potentially |iable person status.

(c) Recognizing that the basic steps of the cleanup process
may be conbined and may vary by site, the information in the
request shall be at the level of detail appropriate to the step
in the process for which the order is requested. For exanple, a
request for an agr eed or der for a remedi al
investigation/feasibility study should generally include the
| evel of information needed for a site hazard assessnment, so
that the departnent and the public can evaluate the proposed
scope of work and relative priority of the site.
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(d) The depart nent my waive part of the letter
requi renents of (a) of this subsection if the requirenents have
al ready been net.

(3) Departnment response to PLP-initiated request. The
departnment shall respond to the request wthin sixty days,
unless the departnment needs additional tinme to determne
potentially liable person status under WAC 173-340-500. The
depart nment nay:

(a) Request additional information;

(b) Proceed with discussions, if the departnent believes it
isin the public interest to do so; or

(c) Provide witten reasons for denying the request.

(4) Procedures for agreed orders initiated by the
depart nment. When the departnent believes that an agreed order
is an appropriate nmethod to achieve renedial action at a
facility, it may initiate the request for an agreed order.

(5) Duration of discussions. Di scussions on the agreed
order shall not exceed sixty days unless the departnent decides
continued discussions are in the public interest.

(6) Enf or cenent . Unless an energency exists, t he
departnment will stay any enforcenent action wunder chapter
70. 105D RCW however, the duration of such stay shall not exceed
sixty days from the date discussions begin. Furthernore, the
departnent can withdraw fromdiscussions if it determ nes that:

(a) Reasonable progress is not being nade toward an agreed
order acceptable to the departnent; or

(b) The agreed order is inappropriate based on new
i nformati on or changed circunst ances.

The departnent my begin an enforcenent action after
notifying the potentially liable person in witing of its intent
to withdraw from di scussi ons.

(7) Focus of discussions. The focus of discussions for the
agreed order shall ordinarily be the technical scope of work and

wor k  schedul e. This subsection is not intended to preclude
di scussion on any item It is intended to convey the
expectation that the scope of work and work schedule wll be the

primary topics of discussion in devel opi ng agreed orders.

(8) Public participation.

(a) Wien issuing an agreed order, the departnment shal
provi de appropriate public participation opportunities under WAC
173- 340- 600.

(b) 1If the departnent and the potentially liable person
signing the order agree to substantial changes in the order, the
departnent shall provide appropriate additional public notice
and opportunity to conment.
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WAC 173-340-545 Private rights of action.

(1) Purpose. A private right of action is a legal claim
aut hori zed by RCW 70. 105D. 080 under which a person may recover
costs of renedial action from other persons |iable under the
act . RCW 70.105D. 080 limts recovery of renedial action costs
to those renedial actions that, when evaluated as a whole, are
the substanti al equi val ent of a departnent-conducted or
departnment - supervi sed renedial action. The purpose of this

section is to facilitate private rights of action and mnimze
departnment staff involvenent in these actions by providing
guidance to potentially liable persons and the court on what
remedi al actions the departnment would consider the substanti al
equi valent of a departnent-conducted or departnent-supervised
remedi al action. In determ ning substantial equivalence, the
departnment anticipates the requirenents in this section will be
evaluated as a whole and that a claim would not be disall owed
due to omi ssions that do not dimnish the overall effectiveness
of the remedi al action.

(2) Substantial equivalent. For the purposes of this
section, the departnent considers the follow ng renedial actions
to be the substantial equivalent of a departnent-conducted or
depart nent - supervi sed renedi al action.

(a) Arenedial action conducted by the departnent;

(b) A renedial action that has been or is being conducted
under an order or decree and the renedial requirenents of the
order or decree have been satisfied for those portions of the
remedi al action for which the private right of action is being

sought; or

(c) A renedial action that has been conducted as an
i ndependent remedi al action that includes the follow ng
el enent s:

(1) Information on the site and renedial actions conducted
has been reported to the departnent in accordance with WAC 173-
340- 300, 173-340-450 and 173-340-515, as applicabl e;

(1i) The departnent has not objected to the renedial action
being conducted or any such objection has been cured as
determ ned by the court;

(rii) Except for energency renedial actions, bef ore
conducting an interim action or cleanup action, reasonable steps
have been taken to provide advance public notice;

(iv) The renedial actions have been conducted substantially
equivalent with the technical standards and evaluation criteria
described in subsection (4) of this section; and

(v) For facilities where hazardous substances have been
di sposed of as part of the renedial action, docunentation is
avai l abl e indicating where these substances were di sposed of and
that this disposal was in conpliance with applicable state and
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federal laws. It is not the intent of this provision to require
extensi ve docunentati on. For exanple, if the renedial action

results in solid wastes being transported off-site for disposal,
it would be sufficient to have records indicating the wastes
have been disposed of at a permitted solid waste or hazardous
waste landfill.

(3) Public notice requirenents. This subsection shall be
used to determne if reasonable steps have been taken to provide
advance public notice wunder subsection (2)(c)(iii) of this
section. These public notice procedures apply only to interim
actions or cleanup actions conducted as independent renedi al
actions after Decenber 25, 1993. The notice nmay be conbined
with any notices under another |[|aw. For interim actions or
cl eanup actions conducted as independent renedial actions before
Decenber 25, 1993, the departnment recognizes little or no public
notification typically occurred because there were no
departnment-specified requirenents other than the reporting

requirenents in this chapter. For these actions, this chapter
contains no other specific public notice requirenents or
gui dance, and the court wil | need to determne such
requi renents, if any, on a case-by-case basis. For i ndependent

remedi al actions consisting of site investigations and studies,
it is anticipated that public notice would not nornmally be done
since often these early phases of work are to determne if a
rel ease even requires an interim action or cleanup action. For
the purposes of this section only, unless the court determ nes
other notice procedures are adequate for the site-specific
circunstances, the following constitutes adequate public notice
for independent renedial actions and supersedes the requirenments
in WAC 173- 340-600:

(a) Except for energency renedial actions, witten
notification has been mailed at I|east fifteen days before
begi nning construction of the interim action or cleanup action
to the last known address of the foll ow ng persons:

(1) The departnent (which shall publish a summary of the
notice in the Site Register);

(i11) The local jurisdictional health departnent/district;

(iii) The town, city or county with |and use jurisdiction;

(iv) The land owners identified by the tax assessor at the
time the action is begun for that portion of the facility where
the interimaction or cleanup action is being conducted; and

(v) Persons potentially l|iable under RCW 70.105D. 040 known
to the person conducting the interim action or cleanup action.
In identifying persons potentially |iable under RCW 70.105D. 040
who are to be noticed under this provision, the person
conducting the renedial action need only nmake a reasonable
effort to review information currently readily available. \Were
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the interim action or <cleanup action is conplex, witten
notification before beginning detailed design is recomended but

not required. For energency renedial actions, witten notice
shoul d be provided as soon as practicable;
(b) The witten notification includes: A brief statenent

describing the releases being renedied and the interim actions
or cleanup actions expected to be conducted; the schedule for
these interim actions or cleanup actions; and, for persons
potentially liable under RCW 70.105D. 040 known to the person
conducting the interim actions or cleanup actions, a statenent
that they could be held liable for the costs of renedial actions
bei ng conduct ed; and

(c) Posting a sign at the site at a location visible to the
general public indicating what interim actions or cleanup
actions are being conducted and identifying a person to contact
for nore information. Except for energency renedial actions
this sign should be posted not |ater than the beginning of
construction of any interim action or cleanup action and should
remain posted for the duration of the construction. For
energency renedial actions posting of a sign should be done as
soon as practicabl e;

(4) Technical standards and evaluation criteria. Thi s
subsection shall be used to determine if the remedial actions
have been conducted substantially equivalent with the technica
standards and evaluation criteria contained in this chapter.
For the purposes of this section, renedial actions shall be
deened to conmply with subsection (2)(c)(iv) of this section if
they have been conducted substantially equivalent wth the
technical standards and evaluation criteria contained in the
foll ow ng sections, where applicable. Except for a restrictive
covenant under WAC 173-340-440, where docunents are required by
the followi ng sections, the docunents prepared need not be the
sane in title or format. O her docunents can be used in place
of the docunents specified in these sections as |long as
sufficient information is included in the record to serve the
sane purpose. Wien using the following sections to determ ne
substanti al equivalence it should be recognized that there are
often many alternative nethods for cleanup of a facility that
woul d conply with these provisions. When this chapter requires
a consultation with, or an approval or determnation by the
departnment, such a consultation, approval or determnation is
not necessary for renedial actions to neet the substantial

equi val ence requirenment under this section; however, t he
remedi al action nust still be conducted substantially equival ent
with the substantive requirenents of those provisions. In

applying these sections, reference should be nade to the other
applicable sections of this chapter, with particular attention
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to WAC 173-340-130 (Adm nistrative principles), WAC 173-340-200
(Definitions) and WAC 173-340-210 (Usage).

(a) WAC 173-340-350 (Renedial investigation/feasibility
st udy) ;

(b) WAC 173-340-355 (Devel opnent of cl eanup action
alternatives that include renediation |evels);

(c) WAC 173-340-357 (Quantitative risk assessnent of
cl eanup action alternatives);

(d) WAC 173-340-360 (Selection of cleanup actions);

(e) WAC 173-340-380 (Cd eanup action plan);

(f) WAC 173-340-400 (C eanup actions);

(g) WAC 173-340-410 (Conpliance nonitoring requirenents);

(h) WAC 173-340-430 (Interimactions);

(i) WAC 173-340-440 (Institutional controls);

(j) WAC 173-340-450 (Releases from underground storage
t anks) ;

(k) WAC 173-340- 700 t hr ough 173-340- 760 (d eanup
standards); and

(1) VWAC 173-340- 810 t hr ough 173-340- 850 (Cenera
provi si ons).
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WAC 173-340-550 Paynent of renedial action costs.
(1) Policy. RCW 70.105D. 050(3) requires that the state
seek to recover the anounts spent by the departnent for

investigative and renedial actions and orders. It is the
departnent's intention to recover those costs which are
reasonably attributable to individual sites. Timng of cost
recovery for individual sites will be considered on a case-by-

case basis, however, the departnment may denmand, and generally
requires, payment of costs as they are incurred.

(2) Costs. Each person who is liable under chapter 70.105D
RCW is liable for renedial action <costs incurred by the
depart nment. Renedi al action costs are costs reasonabl y
attributable to the site and nmay include costs of direct
activities, support costs of direct activities, and interest
charges for delayed paynents. The departnment nmay send its
request for paynent to all potentially |iable persons who are
under an order or decree for the remedial action costs at the
site. The departnment shall charge an hourly rate based on
direct staff costs plus support costs. It is the departnent's
intention that the resulting hourly rate charged be less than
the hourly rate typically charged by a conparably sized
consulting firm providing simlar services. The depart nent
shall use the followi ng fornula for conputing hourly rates:

Hourly Rate = DSC + DSC(ASCM +DSC(PSCM, where:

DSC = Direct Staff Costs defined in (a) of this subsection.

ASCM = Agency Support Cost Miltiplier defined in (b) of
thi s subsection.

PSCM = Program Support Cost Miltiplier defined in (c) of
thi s subsection.

(a) Costs of direct activities are direct staff costs and

ot her direct costs. Direct staff costs (DSC) are the costs of
hours worked directly on a contamnated site, i ncl udi ng
salaries, retirenment plan benefits, Social Security benefits,
health care benefits, leave and holiday benefits, and other
benefits required by law to be paid to, or on behalf of,
enpl oyees. QO her direct costs are costs incurred as a direct
result of departnent staff working on a contamnated site
i ncluding, for exanple, costs of: Travel related to the site,

printing and publishing of docunents about the site, purchase or
rental of equipment used for the site, and contracted work for
the site.

(b) Agency support <costs are the costs of facilities,
comuni cations, personnel, fiscal, and other state-wde and
agency-w de services. The agency support cost nultiplier (ASCM
used shall be the agency indirect rate approved by the agency's
federal cognizant agency (which, as of July 1, 1993, was the
United States Departnent of the Interior) for each fiscal year.
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(c) Program support costs are the costs of admnistrative
time spent by site managers and other staff who work directly on
sites and a portion of the cost of managenent, clerical, policy,
conputer, financial, ~citizen technical advisor, and other
support provided by other program staff to site nmnagers and
other staff who work directly on sites. Oher activities of the
toxics cleanup program not included in program support costs
include, for exanmple, comunity relations not related to a
specific site, policy developnent, and a portion of the cost of
nonsite mnagenent, clerical, policy, conputer, financial, and
ot her support staff. The program support cost nultiplier (PSCVM

used shall be calculated by dividing actual program support
costs by the direct staff costs of all hours charged to site
related work. This multiplier shall be evaluated at | east
biennially and any changes published in at | east t wo
publications of the Site Register. The cal cul ation and source
docunents used in any revision shall be audited by either the
state auditor's office or a private accounting firm Audi t

results shall be available for public review This multiplier
shall not exceed 1.0 (one).
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(3) Request for paynent. When the departnent requests
paynment of renmedial action costs it shall provide an item zed
stat enent docunenting the costs incurred.

(4) Interest charges. A charge of twelve percent interest
(annual percentage rate, conpounded nonthly) shall accrue on all
renmedi al action costs not paid within ninety days of the billing
date, or wthin another longer tinme period designated by the
depart nment.

(5) Natural resource damages. Nothing in this section
shall affect the authority of the departnent and the office of
attorney general to recover natural resource damages.

(6) Independent renedial actions.

(a) The departnment may collect, from persons requesting a
site-specific technical consultation under WAC 173-340-515, the
costs incurred by the departnment in providing such advice and
assi st ance.

(b) For situations where the departnent has decided to
collect its costs, a refundable deposit of a reasonable anount
will be required. The departnent's hourly costs shall be
determ ned based on the nethod in WAC 173-340-550(2).

(c) The departnent's Toxics Ceanup Program nmanager or
designee nmay nmake a discretionary, nonappeal able decision on
whet her a person is eligible for a waiver of fees based on that
person's ability to pay.
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(d) The departnent shall waive collection of its costs,
where appropriate, in providing technical assistance in support
of an appropriate level of public participation or where the
departnment's tinme in responding to the request is de mnims.

(7) Prepaynent of costs.

(a) Persons potentially Iliable wunder this chapter or
seeking a prospective purchaser agreenment my request the
departnent's oversight of renmedial actions through a prepaynent
agr eenent . The purpose of such an agreenent is to enable
departnment oversight of remedial actions at lower priority
sites. The departnent shall nake a determnation that such an
agreenent is in the public interest. A prepaynment agreenent
requires a person to pay the departnent's renedial action costs,
in advance, allowing the departnment to increase staff for the

unanti ci pated wor Kkl oad. Agreenments mnmy cover one oOr nore
facilities. Whet her the departnent can respond favorably to a
request for a prepaynent agreenent will depend, in part, on the
departnment and attorney general receiving authorization for the
staffing necessary to inplenent the agreenent. Per sons

interested in such an agreenent are encouraged to contact the
departnment early on to informally discuss the potential for
using such an agreenent at a facility.

(b) Prepaynent agreenents do not replace an order or decree
but are prelimnary to or work in conjunction wth such
docunents. Persons entering into a prepaynent agreenent shal
enter into good faith negotiations on an agreed order or consent
decree governing renedial actions at the facility in accordance
with the procedures described in WAC 173-340-520(1) or 173-340-
530(2). Failure to successfully conclude such negotiations may
result in the departnment wthdrawing from the prepaynent
agreenent or initiating enforcenment action.
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WAC 173-340-600 Public notice and participation.

(1) Purpose. Public participation is an integral part of
the departnent's responsibilities under the Mdel Toxics Control
Act. The departnent's goal is to provide the public with tinely
information and meani ngful opportunities for participation that
are conmensurate with each site. The departnment will neet this
goal through a public participation program that includes: The
early planning and developnment of a site-specific public
participation plan; the provision of public notices; a site
regi ster; public neetings or hearings; and the participation of
regional citizens' advisory commttees.

(2) OGher requirenents. In addition to the requirenents in
this section, other sections of this chapter contain specific
notice requirenents that nust also be followed. See WAC 173-

340-720 for notice requirenents on an off-property conditional
point of conpliance and cleanup levels for ground water flow ng
into nearby surface water; WAC 173-340-545 for public notice
requi renents for private rights of action; WAC 173-340-440 for
| ocal governnment notification requirenments for restrictive
covenants; and WAC 173-340-310 for public notice requirenments
for energency or interimactions required by the departnent as a
result of an initial investigation.

(3) Criteria. In order to pronpte effective and neani ngf ul
public participation, the departnent nmay determne that public
participation opportunities in addition to those specifically
required by chapter 70.105D RCW or this chapter, are
appropriate and should be provided. In making this
determ nation, the departnent may consider:

(a) Known or potential risks to human health and the
environment that could be avoided or reduced by providing
information to the public;

(b) Public concerns about the facility;

(c) The need to contact the public in order to gather
i nformation about the facility;

(d) The extent to which the public's opportunity to affect
subsequent departnental decisions at the facility may be |[imted
or foreclosed in the future;

(e) The need to prevent disclosure of confidential
unverified, or enforcenent-sensitive information,

(f) The routine nature of the contenpl ated renedial action;
and

(g) Any other factors as determ ned by the departnent.

(4) Public notice. Whenever public notice is required by
chapter 70.105D RCW the departnent shall, at a mninmum provide
or require notice as described in this section except as
specified for the biennial report in WAC 173-340- 340.
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(a) Request for notice. Notice shall be mailed to persons
who have nade a tinely request. A request for notice is tinely
if received before or during the public comment period for the
current phase of renedial action at the facility. However, the
recei pt of a request for notice shall not require the departnent
to extend the comment period associated with the notice.

(b) Mail. Notice shall be miled to persons who reside
within the potentially affected vicinity of the proposed action.
The potentially affected vicinity shall include all property

within and contiguous to the site and any other area that the
departnent determnes to be directly affected by the proposed
action.

(c) Newspaper publication. Notice of the proposed action
shall be published in the newspaper of largest circulation in
the city or county of the proposed action, by one or nore of the
foll ow ng nethods: Display ad; legal notice; or any other
appropriate format, as determ ned by the departnent.

(d) O her news nedia. Notice of the proposed action shall
be mailed to any other news nedia that the departnent determ nes

to be appropriate. The departnment may consider how a nedium
conpares with the newspaper of largest circulation in terns of:
Audi ence reached; tinmeliness; adequacy in conveying the

particular information in the notice; cost; or other relevant
factors.

(e) Conmment periods. Al public notices shall indicate the
public comrent period on the proposed action. Unl ess stated
ot herwi se, comment periods shall be for thirty days at a

m ni mum The department may extend the public comment period,
as appropriate.

(f) Conmbining public conment requirenents. Whenever
reasonabl e, the departnment shall consolidate public notice and
opportunities for public conment under this chapter with public

notice and comrent requi renents under ot her | aws and
regul ati ons.
(g) Site-specific risk assessnent. For public notices

describing cleanup plans that use site-specific risk assessnent
or would restrict future site or resource use, the public notice
shal|l specifically identify the restrictions and invite comrents
on these elenents of the cleanup plan. This notice shall also
include a statement indicating the availability of public
participation grants and of the departnent's Citizen Technical
Advi sor for providing technical assistance to citizens on site-
specific risk assessnment and other issues related to site
remedi ati on.

(5) Public neetings. During any comment period announced
by a public notice issued under this chapter, if ten or nore
persons request a public neeting on the subject of the public
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notice, the departnent shall hold a public neeting for the
pur pose of receiving comrents.

(6) Additional nmethods. In addition to "public notice"

requi red by chapter 70.105D RCW or this chapter, the departnent
may use any of the followng nmethods to provide information to
the public:

(a) Press rel eases;

(b) Fact sheets;

(c) Public neetings;

(d) Publications;

(e) Personal contact by departnment enpl oyees;

(f) Posting signs at the facility;

(g) Notice in the Site Register;

(h) Notice through the internet;

) (i) Any other nethods as determined by the departnent.

(7) Site Register. The departnent shall regularly publish
make avail able electronically, and maintain a publication called
the Site Register, which provides notice of the foll ow ng:

(a) Determ nations of no further action under WAC 173-340-

320;

(b) Results of site hazard rankings;

(c) Availability of annual and biennial reports;

(d) Issuance of enforcenent orders, agreed orders, or
proposed consent decrees;

(e) Public meetings or hearings;

(f) Scoping notice  of departnment -conducted renedi al
investigation/feasibility study;

(g) Availability of renedial investigation/feasibility
study reports and draft and final cleanup plans;

(h) Change in site status or placing sites on or renoving
sites fromthe hazardous sites list under WAC 173- 340- 330;

(1) Availability of engineering design reports under WAC
173- 340-400;

(j) Schedul es devel oped under WAC 173- 340- 140;

(k) Reports of independent cleanup actions received under
WAC 173- 340- 300;

(1) Beginning of negotiations or discussions under WAC 173-
340- 520 and 173-340-530;

(m Deadline extensions or mssed deadlines under WAC 173-
340- 140;

(n) A summary of any notices received under WAC 173-340- 545
for cleanup actions and interim actions being conducted where a
private right of action is anticipated;

(o) A list of available departnent publications, including
gui dance, technical reports and policies pertinent to renedial
actions;
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(p) The results of departnment review of reports on
i ndependent renedial actions submtted under WAC 173-340-515;
and

(q) Any other notice that the departnent considers
appropriate for inclusion.

(8) Evaluation. As part of requiring or conducting a
remedi al action at any facility, the departnment shall evaluate
public participation needs at the facility. The eval uation
shall include an identification of the potentially affected
vicinity for the renedial action. For sites where site-specific
risk assessnment is used, the departnent shall also evaluate
public interest in the site, significant public concerns

regarding future site use, and public values to be addressed
t hrough the public participation plan.

(9) Public participation plans.

(a) Scope. The public participation plans required by this
section are intended to encourage a coordinated and effective
public involvenent tailored to the public's needs at a
particular facility. The scope of a plan shall be comensurate
with the nature of the proposed renedial actions; the |evel of
public concern; and the risks posed by the facility.

(b) Early planning encouraged. In order to develop an
appropriate plan, the departnent or potentially |iable person
(if submtting a plan to the departnent) should engage in an
early planning process to assess the public participation needs
at the facility. This process may include identifying and
conferring W th i ndi vi dual s, comunity gr oups, | ocal
governnments, tribes, public agencies, or any other organizations
that may have an interest in or know edge of the facility.

(c) Plan devel opnent. The departnment shall develop the
plan, or work with the potentially liable person to develop the
pl an. If a plan already exists for a facility, the departnent
shal |l consider whether the existing plan is still appropriate or
whether the plan should be anended. For exanple, a plan
originally devel oped to addr ess a remedi al

investigation/feasibility study my need to be anmended to
address inpl enentati on phases.

(d) Plans required. As part of requiring or conducting a
remedi al action, except energency actions, at any site that has
been assigned a hazard ranking score, the departnent shal
ensure that a public participation plan is developed and
i npl enented. The departnment may al so require the devel opnent of
a public participation plan as part of an agreed order (see WAC
173-340-530) or consent decree (see WAC 173-340-520) for
facilities that have not been assigned a hazard ranki ng score.

(e) Fhe departrment—shall —determne—+f |If the variables

proposed to be nodified in a site-specific risk assessnent or
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alternative reasonabl e maxi num exposure scenario may affect the
significant public concerns regarding future land uses and
exposure scenari os—+H—the departrentfinds that those concerns
may—beaffected—then—ecology , then the departnent shall assure
appropriate public involvenent and comment opportunities wll
occur as identified in the public participation plan.

(f) Plan as part of order or decree. A potentially liable

person wll ordinarily be required to submt a proposed public
participation plan as part of its request for an agreed order or
a consent decree. If a plan already exists for the facility,

the potentially |iable person may either resubmt the existing
plan with any proposed anendnents or submt an entirely new
proposed pl an. The proposed plan may be revised during the
course of discussions or negotiations on the agreed order (see
WAC 173-340-530) or consent decree (see WAC 173-340-520).

The final public participation plan nmay becone part of the
agreed order or consent decree.

(g) Contents. The public participation plan shall include
the foll ow ng:

(1) Applicable public notice requirenments and how these
will be net, including: When public notice wll occur; the
|l ength of the coment periods acconpanying each notice; the
potentially affected vicinity and any other areas to be provided
notice, to the extent known.

(ii) Information repositories. The plan should identify at
| east one | ocation where the public can review informati on about
the renedial action. Miltiple |locations nmay be appropriate.

(i) Methods of identifying the public's concerns. Such
met hods nmay incl ude: I nterviews; questionnaires; neetings;
contacts with community groups or other organizations that have
an interest in the site; establishing citizen advisory groups
for sites; or obtaining advice from the appropriate regional
citizens' advisory commttee.

(tv) Methods of addressing the public's concerns and
conveying information to the public. These may include any of
the methods listed in subsection (6) of this section.

(v) Coordination of public participation requirenents. The
plan should identify any public participation requirenments of
other applicable federal, state or local |aws, and address how
such requirenents can be coordinated. For exanpl e, if
Conpr ehensi ve Environnental Response, Conpensation and Liability
Act (CERCLA) applies to the proposed action, the plan should
explain how CERCLA and this chapter's public comrent periods
wi || be coordinated.

(vi) Amendnents to the plan. The plan should outline the
process for anending the plan. Any anmendnents nust be approved
by the departnent.
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(vii) Ctizen technical advisor: A statenent indicating
the availability of the departnent's citizen technical advisor
for providing technical assistance to citizens on issues related
to the investigation and cl eanup of the site.

(viii) Any other elenments that the departnment determ nes to
be appropriate for inclusion in the final public participation
pl an.

(h) I nplenentation. The departnent shall retain approva
authority over the actions taken by a potentially |iable person
to i nplenent the plan.

(10) Consent decrees. In addition to any other applicable
public participation requirenents, the following shall be
requi red for consent decrees.

(a) Public participation plan. A plan neeting the
requi renents of subsection (9) of this section shall be

devel oped when required by subsection (9)(d) of this section.

(b) Notice of negotiations. Wen the departnent decides to
proceed with negotiations it shall place a notice in the Site
Regi ster advising the public that negotiations have begun. This
notice shall include the nane of the facility, a general
description of the subject of the consent decree and the
deadl i nes for negoti ati ons.

(c) Notice of proposed decree. The departnent shal
provide or require public notice of proposed consent decree.
The notice may be conbined with notice of other docunents under
this chapter, such as a cleanup action plan, or under other
| aws. The notice shall briefly:

(i) ldentify and generally describe the facility;

(1i1) ldentify the person(s) who are parties to the consent
decr ee;

(iii1) GCenerally describe the renedial action proposed in

the proposed consent decree, including substantive—permt

regquirements—and institutional controls and permt exenptions
aut hori zed under RCW 70. 105D. 090;

(tv) Indicate the date, place, and tine of the public
hearing on the proposed consent decree. Where a public hearing
is not planned, indicate that a public hearing will only be held
if at least ten persons request one and the procedures for
requesting a public hearing; and

(v) Invite the public to comment at the public hearing (if
applicable) or in witing. The public conmment period shall run
for at least thirty days from the date of the issuance of the
notice.

(d) Public hearing. The departnent shall hold a public
hearing on the proposed consent decree for the purpose of
providing the public with an opportunity to comment whenever ten
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or nore persons request a public hearing or whenever the
departnment determnes a public hearing is necessary.

(e) Revisions. If the state and the potentially liable
person agree to substantial changes to the proposed consent
decree, the departnent shall provide additional public notice
and opportunity to conment.

(f) Extensions. The departnment shall publish in the next
Site Register the extension of deadlines for designated high
priority sites.

(11) Agreed orders. In addition to any other applicable
public participation requirenents, the followng shall be
required for agreed orders under WAC 173-340-530.

(a) Public participation plan. A plan neeting the
requi renents of subsection (9) of this section shall be

devel oped when required by subsection (9)(d) of this section.

(b) Notice of discussions. \Wen the departnent decides to
proceed with discussions it shall place a notice in the Site
Regi ster advising the public that discussions have conmenced.
This notice shall include the name of the facility, a general
description of the subject of the order and the deadlines for
di scussi ons.

(c) Notice of agreed orders. Public notice shall be
provi ded by the departnent for any agreed order. For all agreed
orders, notice shall be mailed no later than three days after
the issuance of the agreed order. For all agreed orders, the

comment period shall be at least thirty days. The agreed order
may be effective before the comment period is over, unless the
departnment determnes it is in the public interest to conplete
the public comrent period before the effective date of the
agreed order. The departnent may determne that it is in the
public interest to provide public notice before the effective
date of any agreed order or to hold a public neeting or hearing
on the agreed order. Notice of agreed orders shall briefly:

(1) ldentify and generally describe the facility;

(ii1) Identify the person(s) who are parties to the order;

(iii) Generally describe the renedial action proposed in

the proposed agreed order, i ncluding substantive—permt

reguirerents—and institutional controls and permt exenptions
aut hori zed under RCW 70. 105D. 090; and

(tv) Invite the public to coment on the proposed agreed
order.

(d) Revisions. If the departnent and the potentially
liable person agree to substantial changes to the proposed
agreed order, the departnent shall provide additional public
notice and opportunity to comment.
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(e) Extensions. The departnment shall publish in the next
Site Register the extension of deadlines for designated high
priority sites.

(12) Enforcenent orders. In addition to any other
applicable public participation requirenents, the departnent
shall provide public notice of all enforcenment orders. Except
in the case of energencies, notice shall be mailed no later than
three days after the date of the issuance of the order. I n
energencies, notice shall be mailed no later than ten days after
t he i ssuance of the order.

(a) Contents of notice. Al notices shall briefly:

(1) Identify and generally describe the facility;

(ii) Identify the person(s) who are parties to the order;

(iii) GCenerally describe the terns of the proposed order,
i ncluding substantive —permt—reguirenents—and institutiona
controls and permt exenptions authorized under RCW 70.105D. 090;
and

(tv) Invite the public to cormment on the proposed order.

(b) The departnment may anend the order on the basis of
public coments. The departnent shall provide additional public
notice and opportunity to conment if the order is substantially

changed.

(13) Renedial investigation/feasibility study. In addition
to any other applicable public participation requirenents, the
fol |l ow ng shal | be required during a remedi al
i nvestigation/feasibility study.

(a) Scoping. When the departnent elects to perform a

remedi al investigation/feasibility study, the departnent shal
provi de public notice and an opportunity to comrent on the scope
of the renedial investigation/feasibility study wH—be

(b) Extensions. The departnment shall publish in the next
Site Register the extension of deadlines for designated high
priority sites.

(c) Report. The departnent shall provide or require public
notice of remedi al investigation/feasibility study reports
prepared under WAC 173-340-350. This public notice may be
conbined with public notice of the draft cleanup action plan
At a minimum public notice shall briefly:

(1) Descri be t he site and remedi al
i nvestigation/feasibility study results;

(ti) 1f available, identify the departnent's proposed
cl eanup action and provide an explanation for its selection;

(tii) Invite public coment on the report. The public

comment period shall extend for at least thirty days from the
date of mailing of the notice.
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(14) Selection of cleanup actions. In addition to any
ot her applicabl e public partici pation requirenents, t he

departnent shall:

(a) Provide a notice of availability of draft or final
cl eanup action plans and a brief description of the proposed or
selected alternative in the Site Register;

(b) Provide public notice of the draft cleanup action plan.
A notice of a draft cleanup plan may be conbined wth notice on
the renedial investigation/feasibility study. Notice of a draft
cleanup action plan may be conbined wth notice on a draft
consent decree or on an order. At a mnimum public notice
shal |l briefly:

(i) Describe the site;

(ii) ldentify the departnent's proposed cleanup action and
provi de an explanation for its selection;

(tii) Invite public comment on the draft cleanup action
pl an. The public comment period shall run for at least thirty
days fromthe date of publication of the public notice.

(c) Wienever the cleanup action plan proposes a restrictive
covenant as part of the draft cleanup plan, provide notice to
and seek comments from the city or county department with |and
use planning authority for real ©property subject to the
restrictive covenant. The purpose of this notification is to
solicit comment on whether the proposed restrictive covenant is
consistent wth any current or proposed | and use pl ans.

(15) deanup action inplenentation. In addition to any
ot her applicabl e public partici pation requirenents, t he
foll ow ng shal | be required during cl eanup action

i npl enent ati on.

(a) Public notice and opportunity to coment on any plans
prepared under WAC 173-340-400 that represent a substanti al
change fromthe cleanup action plan.

(b) When the departnent conducts a cleanup action, public
notice and an opportunity to conment shall be provided on the
engi neering design report and notice shall be given in the Site

Regi ster.

(16) Routine cleanup and interim actions. In addition to
any other applicable public participation requirenents, the
followng wll be required for routine cleanup actions and
interimactions.

(a) Public notice shall be provided for any proposed

routine cleanup or interimactions. This public notice shall be
conbined with public notice of an order or settlenent whenever
practi cabl e.

(b) At a mninmum public notice shall briefly:

(i) Describe the site;
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(ii) Identify the proposed action, including prepesed
permt—exenptions—and institutional controls and the permt
exenptions authorized under RCW 70. 105D. 090;

(tii) ldentify the likely or planned schedule for the
action;

(iv) Reference any planning docunents prepared for the
action;

(v) ldentify department staff who may be contacted for
further information; and

(vi) Invite public coment on the routine cleanup or
interim action. The public coment period shall extend for at
|l east thirty days fromthe date of the mailing of notice.

(17) Public participation grants. RCW 70. 105D. 070( 4)
requires funds be allocated for public participation grants to
persons, including groups who nay be adversely affected by a

rel ease or threatened rel ease of a hazardous substance. Persons
interested in applying for such grants are encouraged to contact
the departnment to Ilearn about avai l abl e  fundi ng, gr ant
application procedures and deadlines. See Chapter 173-321 WAC
for additional information on public participation grants.

(18) Technical assistance. There is created within the
departnment a citizen technical advisor office to provide
i ndependent technical assistance to citizens concerning the
Model Toxics Control Act and renmedial actions occurring under

the act. This office wll be established upon the effective
date of this rule revision and continue for three years. Before
the end of the three-year period, the departnment will work wth

citizen and busi ness representatives to eval uat e t he
effectiveness of this office and to determ ne whether the office
shoul d continue. The costs of this office shall be recovered by
t he departnent as provided for in WAC 173-340-550.
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WAC 173-340-610 Regional citizens' advisory commttees.

(1) The departnent shall establish regional citizens'
advisory conmttees as part of a public participation program
The regional citizens' advisory commttees are intended to
pronmote neaningful and effective public involvenent in the
departnment's renedial action program under chapter 70.105D RCW
The commttees will advise the departnment as to the concerns of
citizens locally and regionally regarding the renedial actions
within each commttee's region, with enphasis on issues that
affect the region as a whole, rather than site-specific
concerns.

(2) Location. There shall be a regional citizens' advisory
committee representing each geographic region of the state
served by a regional office of the departnent.

(3) Menbership. At any time, each commttee shall have no
fewer than five and no nore than twelve nenbers. The director
shall, no later than July 1, 1990, appoint five nmenbers to each
commttee to represent citizens' interests in the region. These
menbers shall serve three-year terns that may be renewed at the
director's discretion. These nenbers should represent citizen
interests in the region.

(a) The director may appoint up to seven additional nenbers
to represent comunities that may be affected by the renedial
actions within each region. These nmenbers shall serve two-year
ternms that nay be renewed at the director's discretion.

(b) At no tine shall nore than twenty-five percent of the
menbership of any conmttee consist of persons who are elected
or appointed public officials or their representatives.

(c) The departnent shall advise the public as to whether
any vacancies exist on the commttees, and shall accept
applications frominterested citizens.

(d) The follow ng persons shall not be eligible to serve on
any commttee:

(i) Persons whom the departnent has found are potentially
| i abl e persons under WAC 173-340-500 with regard to any facility
that is «currently the subject of departnment investigative,
remedial or enforcenent actions, not including conpliance
noni t ori ng;

(ii) Agents or enployees of such potentially |iable persons
as described in (d)(i) of this subsection; and

(iii) Agents or enployees of the departnent.

(e) A nenber shall refrain from participating in a
commttee matter if that nmenber for any reason cannot act fairly
and in the public interest with regard to that matter.

(f) The director my dismss a nenber for cause in
accordance with the terns of the regional citizens' advisory
commttee charter.
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(4) Meetings. The commttees shall neet at |least twice a
year at the regional offices or elsewhere as agreed upon by a
commttee and the departnent. Appropriate departnment staff may
attend these neetings. The departnent shall brief the
commttees on the programis major planned and ongoing activities
for the year.

(a) The departnment and the <conmittees nay agree to
addi ti onal neetings.

(b) Each conmmttee wll designate one of its nenbers to
serve as chair. The commttee chairs shall neet every year with
t he program manager or hi s/ her designee.

(c) Al commttee neetings shall be open to the public.
The departnent shall informthe public of commttee neetings.

(5) Resources allocated to the commttees.

(a) The departnent shall determne, after consulting wth
the commttees, the amount of staff tinme and other departnent
resources that shall be available to the conmttees for each
bi enni um

(b) The departnment shall designate staff to work with the
comittees.

(c) Menbers shall be reinbursed for travel expenses (as
provided for in chapter 43.03 RCW for any neetings approved by
t he departnent.

(6) Responsibilities. The conmttees are directed to:

(a) Meet at |least tw ce annually;

(b) Informcitizens within each region as to the existence
of the commttees and their availability as a resource;

(c) Review the departnent's biennial program priorities,
and advise the departnment of <citizen concerns regarding the
program priorities;

(d) Advise the departnment of community concerns about the
cleanup programis activities and develop proposals for
addressing these concerns. Committees nmy use issues at
specific sites as a foundation for wunderstanding regional
I Ssues;

(e) Annually prepare a brief report to the departnent
descri bi ng:

(i) Major citizen concerns that have been brought to the
commttee's attention during the past year;

(i1i) Any conmttee proposals or recommendations to address
t hese concerns;

(ii1) The commttee's plans for the com ng year; and

(iv) Any other information or issues which the commttee
bel i eves appropriate for inclusion.

(f) The <conmttees are encouraged to work wth the
departnent and the public to develop additional commttee goals
or responsibilities.
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WAC 173-340-700 Overview of cleanup standards.

(1) Purpose. This section provides an overview of the
met hods for establishing cleanup standards that apply to a
release or threatened release of a hazardous substance at a
site. If there are any inconsistencies between this section and
any specifically referenced section, the referenced section
shal | govern

(2) Explanation of term "cleanup |evel." A cleanup |evel
is the concentration of a hazardous substance in soil, water,
air or sedinent that is determned to be protective of human
health and the environnment under specified exposure conditions.

Cleanup levels, in conbination wth points of conpliance,

typically define the area or volunme of soil, water, air or

sedinment at a site that nust be addressed by the cl eanup action.
(3) Explanation of term "cleanup standards.™ Cl eanup

standards consist of the foll ow ng:

(a) Ceanup |evels for hazardous substances present at the
site;

(b) The |location where these cleanup |evels nust be net
(poi nt of conpliance); and

(c) Oher regulatory requirenments that apply to the site
because of the type of action and/or location of the site
("applicable state and federal |aws").

(4) Relationship between cleanup standards and cleanup
actions.

(a) Cdeanup standards are identified for the particular
hazardous substances at a site and the specific areas or
pat hways, such as land or water, where humans and the
envi ronment can becone exposed to these substances. This part
provides wuniform nethods state-wide for identifying cleanup
standards and requires that all cleanups under the act neet
t hese standards. The actual degree of cleanup may vary from
site to site and wll be determned by the cleanup action
alternative sel ected under WAC 173-340- 350 t hrough 173-340-390.

(b) For nost sites, there are several cleanup technol ogies
or conbinations of cleanup technologies ("cleanup action
alternatives"”) that may be used to conply with cleanup standards

at individual sites. QO her parts of this rule govern the
process for planning and deciding on the cleanup action to be
taken at a site. This may include establishing "remediation

| evel s," the concentrations of hazardous substances above which
a particular cleanup technology will be applied. See WAC 173-
340-350 through 173-340-390. WAC 173-340-355 contains detailed
information on establishing renmediation levels. WAC 173-340-410
specifies the nonitoring required to ensure that the renedy is
effective.
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(c) Where a cleanup action involves containnent of soils
with hazardous substances above cleanup levels, the cleanup
action may be determned to conply wth cleanup standards,
provi ded the conpliance nonitoring programis designed to ensure
the long-termintegrity of the contai nnent system and the other
requirenents for containnent in this chapter are net.

(5) Methods for setting cleanup levels. The first step in
setting cleanup levels is to identify the nature of the
contam nation, the potentially contam nated nedia, the current
and potential pathways of exposure, the current and potenti al
receptors, and the current and potential |and and resource uses.
A conceptual site nodel nay be devel oped as part of this scoping
process. Ceanup levels may then be established for each nedia.
Both the conceptual site nodel and cleanup |evels may be refined
as additional information is collected during the renedial
I nvestigation/feasibility study. See WAC 173-340-708(3) for
additional information on how to determine current and potentia
future land and resource uses for the conceptual site nodel.
These rules provide three approaches for establishing cleanup
| evel s:

(a) Method A: ARARs and Tables. On sone sites, the cleanup
action may be routine (WAC 173-340-200) or nmay involve
relatively few hazardous substances. Under Method A, cleanup
|l evel s at these sites are set at concentrations at |east as
stringent as concentrations specified in applicable state and
federal |aws (ARARs) and Tables 720-1, 740-1, and 745-1 of this
chapter.

Met hod A cleanup levels for hazardous substances that are
deened i ndi cator hazardous substances at the site under WAC 173-
340- 708(2) and are not addressed under applicable state and
federal laws or Tables 720-1, 740-1, and 745-1 are nust be
established at concentrations which do not exceed the natural
background concentration or the practical quantitation limt fef

the—substancei+n—question , whichever is higher.

Fef——se++——Qengaﬁ+naL+en7——Phe~—se+L——eLeanup_—LeveL——ngs%——nep

#7494~ For soil contami nation, the potential inpact of hazardous
substances on terrestrial ecological receptors nust be eval uated
under WAC 173-340-7490 through WAC 173-340-7494. Speci fically,

either an exclusion nust be established for the site under WAC
173-340-7491 or a terrestrial ecological evaluation nust be
conduct ed under WAC 173-340-7492 or 173-340-7493. H—the Method

I Lovel , - ) Loaical
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appropriate—for—the site—nust—be—established~ The terrestrial

ecol ogical evaluation may result in a nore stringent Method A
soil cleanup level than is required to protect human health.

Except where institutional controls are required by WAC
173-340-440(4), site cleanups that achieve Method A cleanup
| evel s may be used without future restrictions on the property
due to residual |evels of contam nation

(b) Method B: Universal nethod. Met hod B is the universa
nmethod for determning cleanup levels for all nedia at all
sites. Under Method B, cleanup levels for individual hazardous
substances are established using applicable state and federal
|l aws and the risk equations and other requirenents specified in
WAC 173-340-720 through 173-340-760.

Method B is divided into two tiers: Standard and nodified.
Standard Method B uses generic default assunptions to calculate
cl eanup | evels. Modified Method B provides for the use of
chem cal -specific or site-specific information to change
sel ected default assunptions, within the limtations allowed in
WAC 173-340-708. Modi fied Method B nay be used to establish
cl eanup | evel s.

Modi fied Method B may also be used in a quantitative risk
assessnent to help assess the protectiveness of a renedy by
nodi fying input paraneters as described in WAC 173-340-720
through 750 or by wusing other nodifications that neet the
requi renents of WAC 173-340-702 and 708. See WAC 173-340-355
and 173-340-357 for nore information on renediation |evels and
quantitative risk assessnent.

For individual carcinogens, both standard and nodified
Met hod B cleanup levels are based upon the upper bound of the
estimated excess lifetine cancer risk of one in one mllion (1 X
10°°) .

For individual noncarcinogenic substances, both standard
and nodified Method B cleanup levels are set at concentrations
which are anticipated to result in no acute or chronic toxic
effects on human health (that is, hazard quotient of one (1) or
| ess) and no significant adverse effects on the propagation of
aquatic and terrestrial organisns.

Were a hazardous waste site involves nultiple hazardous
substances and/or nultiple pathways of exposure, then standard
and nodified Method B cleanup |evels for individual substances
must be adjusted downward for additive health effects in
accordance with the procedures in WAC 173-340-708 if the tota
excess lifetime cancer risk for a site exceeds one in one
hundred thousand (1 x 10° or the hazard index for substances
wi th simlar noncarcinogenic toxic effects exceeds one (1).

For soil contamnation, the soil c¢leanup |level nust not

e Canifi I ¢ I i I
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#494— For soil contami nation, the potential inpact of hazardous

substances on terrestrial ecol ogical receptors nust be eval uated
under WAC 173-340-7490 through 173-340-7494. Speci fically,
either an exclusion nust be established for the site under WAC
173-340-7491 or a terrestrial ecological evaluation nust be
conducted under WAC 173-340-7492 or 173- 340- 7493. The
terrestrial ecological evaluation may result in a nore stringent
Met hod B soil cleanup level for the site than is required to
protect human heal t h.

Except where institutional controls are required by WAC
173-340-440(4), site cleanups that achieve Mthod B cleanup
| evel s may be used without future restrictions on the property
due to residual |evels of contam nation

(c) Method C Conditional nethod. Compl i ance with cleanup
| evel s devel oped under the Method A or B may be inpossible to
achieve or may cause greater environmental harm In those
situations, Method C cleanup levels for individual hazardous
substances may be established for surface water, ground water,
and air. Method C industrial soil and air cleanup levels my
also be established at industrial properties that neet the
criteria in WAC 173-340- 745.

Under Method C, cleanup levels for individual hazardous
substances are established using applicable state and federal
|l aws and the risk equations and other requirenents specified in
WAC 173-340-720 through 173-340-760. Method C is divided into
two tiers: Standard and nodifi ed. Standard Method C uses
generic default assunptions to calculate cleanup |evels.
Modi fied Method C provides for the use of chemical-specific or
site-specific i nformation to change sel ected def aul t
assunptions, within the l[imtations allowed in WAC 173-340-708.
Modi fied Method C may be used to establish cleanup |evels.

Modi fied Method C may also be used in a quantitative risk
assessnent to help assess the protectiveness of a renedy by
nodi fying input paraneters as described in WAC 173-340-720
through 750 or by wusing other nodifications that neet the
requi renents of WAC 173-340-702 and 708. See WAC 173-340-355
and 173-340-357 for nore information on renediation |evels and
quantitative risk assessnent.

For individual carcinogens, both standard and nodified
Met hod C cleanup levels are based upon the upper bound of the
estimated lifetine cancer risk of one in one hundred thousand (1
x 10°%).

For individual noncarcinogenic substances, both standard
and nodified Method C cleanup levels are set at concentrations
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which are anticipated to result in no acute or chronic toxic
effects on human health (that is, hazard quotient of one (1) or
| ess) and no significant adverse effects on the protection and
propagation of aquatic and terrestrial organisns.

Were a hazardous waste site involves nultiple hazardous
substances and/or multiple pathways of exposure, then both
standard and nodified Method C cleanup levels for individual
subst ances nust be adjusted downward for additive health effects
in accordance with the procedures in WAC 173-340-708 if the
total excess lifetime cancer risk for a site exceeds one in one
hundred thousand (1 x 10° or the hazard index for substances
wi th simlar noncarcinogenic toxic effects exceeds one (1).

Fef——se+L——gengaﬁ+na%+en7——Phe~—se+L——eLeanup_—Leve+——nys%——nep

#494— For soil contami nation, the potential inpact of hazardous
substances on terrestrial ecol ogical receptors nust be eval uated
under WAC 173-340-7490 through 173-340-7494. Speci fically,
either an exclusion nust be established for the site under WAC
173-340-7491 or a terrestrial ecological evaluation nust be
conducted under WAC 173-340-7492 or 173- 340- 7493. The
terrestrial ecological evaluation may result in a nore stringent
Met hod C soil cleanup level for the site than is required to
protect human heal t h.

Site cleanups establishing Method C cleanup I|evels nust
have restrictions placed on the property (institutional
controls) to ensure future protection of human health and the
envi ronnent .

(6) Requirenments for setting cleanup |evels. Sever al
requi renents apply to cleanups under any of the three nethods.
Some of these requirenents, such as the identification of
applicable state and federal |aws, describe analyses used al ong
with Methods A B or C in order to set cleanup levels for
particul ar substances at a site. O hers describe the technica
procedures to be used.

(a) Applicable state and federal |aws. RCW 70. 105D. 030
(2)(d) requires the cleanup standards in these rules to be "at
| east as stringent as all applicable state and federal |aws."
In addition to establishing mninmum requirenents for cleanup

standards, applicable state and federal laws nmay also inpose
certain technical and procedural requirenents for performng
cl eanup acti ons. These requirenents are described in WAC 173-

340-710 and are simlar to the "ARAR' (applicable, relevant and
appropriate requirenents) approach of the federal superfund |aw.
Sites that are cleaned up under an order or decree nmay be exenpt
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from obtaining a permt under certain other |aws but they nust
still nmeet the substantive requirenents of these other |aws.
(See WAC 173-340-710(9).)

(b) Cross-nedia contam nation. In sonme situations,
m gration of hazardous substances from one nedium may cause
contam nation in a second nedia. For exanple, the release of
hazar dous subst ances in soi | may cause gr ound wat er
contam nati on. Under Methods A, B, and C, cleanup |evels nust

be established at concentrations that prevent violations of
cl eanup | evels for other nedia.

(c) Risk assessnent procedures. The anal yses perforned
under Methods B and C use several #faeters default assunptions
for defining cleanup levels for carcinogens and noncarci nogens.
The individual faeters default assunptions and procedures for
nodi fying these faeters assunptions based on site-specific
information are specified in WAC 173-340-708 and 173-340-720
t hrough 173-340-750. WAC 173-340-708 also provides rules for
use of indicator hazardous substances. The standards for review
of new scientific information are described in WAC 173-340-702
(14), (15) and (16).

(d) Natural background and analytical considerations. In
sone cases, cleanup levels calculated wusing the nethods
specified in this chapter are less than natural background

|l evels or levels that can be reliably neasured. In those
situations, the cleanup |l|evel shall be established at a
concentration equal to the practical quantitation |imt or
nat ural background concentration, whichever is higher. See WAC

173-340- 707 and 173-340-709 for additional information.

(7) Procedures for denonstrating conpliance wth cleanup
st andar ds. Setting cleanup standards also involves being able
to denonstrate that they have been net. This involves
specifying where on the site the cleanup levels nust be net
("points of conpliance"), how long it takes for a site to neet
cleanup levels ("restoration tinme franme"), and conducting
sufficient nonitoring to denonstrate that the cleanup standards
have been nmet and will continue to be nmet in the future. The
provi sions for establishing points of conpliance are in WAC 173-
340-720 through 173-340-750. The provisions for establishing
restoration time franes are in WAC 173-340- 360. The conpli ance
nonitoring plan prepared under WAC 173-340-410 specifies
preci sely how these are neasured for each site. At sites where
remedi ation levels are used, the conpliance nonitoring plan wll
al so need to describe the performance nonitoring to be conducted
to denonstrate the renedi ati on | evel s have been achi eved.

(8) Specific procedures for setting cleanup |levels at
petroleum contam nated sites. In addition to the other
requirenents in this section, this chapter provides for the
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following specific procedures to establish cleanup levels at
sites where there has been a release of total petroleum
hydr ocarbons (TPH) and hazardous substances associated with a
rel ease of TPH

494~ For soil contam nation, the potential inpact of TPH on

terrestrial ecological receptors nust be evaluated under WAC
173-340- 7490 through 7494. Specifically, either an exclusion

must be established for the site under WAC 173-340-7491 or a
terrestrial ecological evaluation nust be conducted under WAC
173-340-7492 or 173-340-7493. The terrestrial ecologica
evaluation may result in a nore stringent soil cleanup |evel
than is required to protect human health. I the Method A

I Lovel F - ol | oo cal

(b) It is necessary to analyze for and evaluate certain
carci nogeni ¢ and noncarci nogeni ¢ hazardous substances that nmay
be associated with a release of TPH. These are identified in
Tabl e 830- 1. In cases where the cleanup level for one or nore
of these associ ated hazardous substances is exceeded but the TPH
cleanup level is not, the cleanup level shall be based on the
associ at ed hazardous subst ance.

(i) Method A Met hod A may be used to establish cleanup
| evel s for TPH and associ at ed hazardous substances at qualifying
sites (see WAC 173-340-704). At these sites, the presence,
| ocation and concentration of TPH nay be established by using
the NWIPH net hod described under Method #6 (see WAC 173-340-830
(3)(a)(vit). The NWPH nethod is a sinplified, and relatively
i nexpensive, analytical method for evaluating TPH. Met hod A
cl eanup |evels have been determ ned for four conmon petroleum
m xtures: Gasoline range organics (GRO, diesel range organics

(DRO), heavy oils, and electrical insulating mneral oil, as
well as many hazardous substances that may be associated with
the TPH. A site ower may decide to use Mthod A for sone

substances or nedia and Method B or C for others, depending upon
site conditions and qualifications.

(i1) Method B and Method C tiered approach. This chapter
provides for a three-tiered approach for establishing Mthod B
and Method C cleanup levels at sites that involve a rel ease of
TPH. These tiers are not required to be approached sequentially
(that is, the process may be started at any tier). The tiered
process allows one to calculate different cleanup levels for TPH
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and associated hazardous substances using progressively nore
conplex and site-specific information, and also allows for
basing the cleanup | evels on the presence or absence of exposure

pat hways, determ ned as part of the conceptual site nodel. In
establishing a TPH cl eanup |l evel using the tiered process, it is
still necessary to conply with other requirements and procedures

under WAC 173-340-700 t hrough 173-340-750.

(A) Conceptual site nodel. The first step in setting Method
B or C cleanup levels for TPH is to identify the nature of the
contam nation, the potentially contam nated nedia, the current
and potential pathways of exposure, the current and potenti al
receptors, and the current and potential |and and resource uses.
A conceptual site nodel should be developed as part of this
scoping process. See WAC 173-340-708(3) for additiona
information on how to determine current and potential future
| and and resource uses for the conceptual site nodel.

(B) CGeneral description of the three tiers.

(I') Tier 1 consists of the standard Method B and Method C
formul as and requi renents under WAC 173-340-720 through 173-340-
750 for each applicable pathway identified by the conceptual
site nodel, including specific requirenents set forth in those
sections for petroleum m xtures.

(I'r) Tier 2 consists of the site-specific use of nodified
Method B and Method C fornmulas and requirenents under WAC 173-
340-720 through 173-340-750 for each applicable exposure pathway
identified by the conceptual site nodel; and inclusion and
devel opnment of additional, site-specific exposure pathways not
addressed in Method A or Tier 1. Consideration—of current—and
: . I L d L blichi ot
Fevels—

(1) Tier 3 consists of the site-specific use of standard
or nodified Method B and Method C formulas and requirenents for
each applicable exposure pathway identified by the conceptual
site nodel and the wuse of new scientific information to
establish a cleanup l|evel as provided under WAC 173-340-702

(14), (15) and (16). It is considered a nore conplex eval uation
in ternms of technical sophistication (such as the use of new
fate and transport nodels), data needs, cost and tine.

Consideration—of currentand future site uses nay be constdered
. blichi i ot I I

(I'V) A single tier may be used for all exposure pathways or
nore than one tier nay be used when there are nultiple exposure
pat hways.

(© Fractionated approach. Met hod B and Method C cl eanup
| evel s for TPH are determned using the fractionated anal ytica
approach for petroleum as described under Method # 6 (see WAC
173-340-830 (3)(a)(vik)). This approach divides the TPH m xture
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into equivalent carbon nunbers. Use of the fractionated
approach requires testing or knowedge to define product
conposition as described under subsection (8)(b)(ii)(D) of this
section ("Determnation of product conposition"). For direct
contact—wth—contamnated—nedia,—¢€ Cleanup levels are then
calculated using reference doses that have been determ ned by
the departnent for each fraction. Ceanup |evels ean—alse—be
caleulated—based—oen—the also need to consider the neasured or
predicted ability of the fractions to mgrate from one nediumto

other nedia. The—npst—conservative—of—the——calculated—cleanup
levels are to be wused, depending on the results of the
conceptual—site—rnpdel—~ \Vhere nultiple pathways of exposure for

a particular nmedium are identified in the conceptual site nodel,
the nost stringent of the concentrations calculated for the
vari ous pathways becones the cleanup |evel. For exanple, for
soil contamnation, if the direct contact and | eaching pathways
are potential exposure pathways, then a soil concentration would
be calculated for each pathway and the |owest calcul ated
concentrati on woul d becone the cleanup |evel.

(D) Determ nation of pr oduct conposi tion. Pr oduct
conposition may be determned by analyzing each sanple in
accordance with the VPH EPH nethod described under Mthod # 6
(see WAC 173-340-830 (3)(a)(vik)). Al ternatively, product
conposition may be determ ned by one of the foll ow ng nethods:

(I') Correlation. Wiere WPH or NWIPH net hods described in
Method # 6 are wused to collect and analyze the presence,
| ocation and concentration of TPH, know edge of the fraction-
specific conposition of the petroleum released at the site nmay
be based on analysis and correlation of a portion of the site
sanples with both the VPH EPH and WIPH NWI'PH net hods.

(I'l) Retrofitting. VWere WPH or NWPH nethods were used
to collect and anal yze the presence, |ocation and concentration
of TPH before the effective date of this provision, know edge of
the fraction-specific conposition of the petroleum rel eased at
the site may be based on the fraction-specific conposition
assunptions used by the departnent to cal culate Method A cl eanup
| evel s, which the departnent shall publish in guidance. If the
identity of the petroleum product released at the site is not
known, or is a mxture of products, retrofitting under this

provision shall be based on the conposition that vyields the
| owest TPH cl eanup | evel.
(E) Consultation with the departnent. Because of the

conplexity of the developnent of site-specific Mthod B and
Method C petroleum cleanup levels using the second or third
tiers described above, or the use of correlated or retrofitted
data, persons planning on using these nethods are encouraged to
contact the departnment to obtain appropriate technical guidance.
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WAC 173-340-702 GCeneral policies.
(1) Purpose. This section defines the general policies and

principles that shall be followed when establishing and
i npl enenting cl eanup standards. This section shall be used in
conbi nation with other sections of this chapter.

(2) Policy on expediting cleanups. Est abl i shing cl eanup
standards and selecting an appropriate cleanup action involves
many technical and public policy decisions. This chapter is

intended to constrain the range of decisions nade on individua
sites to pronote expeditious cleanups.

(3) Goal for cleanups. The Mbdel Toxics Control Act
contains policies that state, in part, each person has a
fundanental and inalienable right to a healthful environnent and
it is essential that sites be cleaned up well. Consistent with
these policies, cleanup standards and cleanup actions selected
under this chapter shal | be established that provi de
conservative estimates of human health and environmental risks
that protect susceptible individuals as well as the general

popul ati on.

(4) Current and potential site and resource uses. Cl eanup
standards and cl eanup actions selected under this chapter shal
be established that protect human health and the environnment for
current and potential future site and resource uses.

(5) Presunption for cleanup actions. Cl eanup actions that
achieve cleanup levels at the applicable point of conpliance
under Methods A B, or C (as applicable) and conply wth

applicable state and federal |aws shall be presuned to be
protective of human health and the environnent.
(6) Cost considerations. Except as provided for in

applicable state and federal |aws, cost shall not be a factor in
determ ning what cleanup |level is protective of human health and
t he environnent. In addition, where specifically provided for
in this chapter, cost my be appropriate for certain other
determ nations related to cleanup standards such as point of

conpl i ance. Cost shall, however, be considered when selecting
an appropriate cleanup action.

(7) Ceanup action alternatives. At nost sites, there is
nore than one hazardous substance and nore than one pathway for
hazardous substances to get into the environnent. For many
sites there is nore than one nethod of cleanup (cleanup action
conponent) that could address each of these. When eval uati ng

cleanup action alternatives it is appropriate to consider a
representative range of cleanup action conponents that could
address each of these as well as different conbinations of these
conponents to acconplish the overall site cleanup.

(8) Cross-nedia inpacts. The cleanup of a particular
medium at a site wll often affect other nedia at the site.
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These cross-nedia inpacts shall be considered when establishing
cl eanup standards and selecting a cleanup action. Cl eanup
actions conducted wunder this chapter shall wuse appropriate

engi neering controls or other nmeasures to mnimze these cross-
medi a i npacts.

(9) Rel ati onship between <cleanup levels and cleanup
actions. In general, cleanup levels nust be net throughout a
site before the site will be considered clean. A cleanup action
that | eaves hazardous substances on a site in excess of cleanup
| evel s nay be acceptable as long as the cleanup action conplies
with WAC 173-340-350 through 173-340-390. However, these rules
are intended to pronote thorough cleanups rather than |ong-term
partial cleanups or contai nnment neasures.

(10) Relationship to federal cleanup |aw. When eval uati ng
cl eanup actions perfornmed under the federal cleanup law, the
departnent shall consider WAC 173-340-350, 173-340-355, 173-340-
357, 173-340-360, 173-340-410, 173-340-420, 173-340-440, 173-
340- 450, 173-340-700 through 173-340-760, and 173-340-830 to be
|l egally applicable requirenents under Section 121(d) of the
Federal C eanup Law.

(11) Reviewing and updating cleanup standards. The
departnent shall review and, as appropriate, update WAC 173-340-
700 through 173-340-760 at | east once every five years.

(12) Applicability of new cl eanup |evels.

(a) For cleanup actions conducted by the departnent, or
under an order or decree, the departnment shall determne the
cleanup level that applies to a release based on the rules in
effect under this chapter at the time the departnent issues a
final cleanup action plan for that rel ease.

(b) In reviewing the adequacy of independent renedial
actions, the departnment shall determne the cleanup |evel that
applies to a release based on the rules in effect at the tine
the final cleanup action for that release began or in effect
when the departnent reviews the cleanup action, whichever is
| ess stringent.

(c) A release cleaned wup under the <cleanup Ilevels
determned in (a) or (b) of this subsection shall not be subject
to further cleanup action due solely to subsequent anmendnents to
the provisions in this chapter on cleanup levels, unless the
departnment determnes, on a case-by-case basis, that the
previ ous cleanup action is no longer sufficiently protective of
human health and the environnent.

(d) Nothing in this subsection constitutes a settlenent or
release of liability under the Mdel Toxics Control Act.

(13) Institutional controls. Institutional controls shall
be required whenever any of the circunstances identified in WAC
173-340-440(4) are present at a site.
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(14) Burden of proof. Any person responsible for
undertaki ng a cl eanup action under this chapter who proposes to:

(a) Use a reasonable maxi mum exposure scenario other than
the default provided for each nedi um

(b) Use assunptions other than the default values provided
for in this chapter;

(c) Establish a cleanup | evel under Method C;, or

(d) Use a conditional point of conpliance, shall have the
burden of denonstrating to the departnment that requirenents in
this chapter have been net to ensure protection of human health

and the environnent. The departnment shall only approve of such
proposal s when it determ nes that this burden of proof is net.
(15) New scientific information. The departnent shall
consider new scientific information when establishing cleanup
| evel s and renediation levels for individual sites. In nmaking a
determ nation on how to use this new information, the departnent
shall, as appropriate, consult with the science advisory board,
the departnment of health, and the United States Environnental
Protection Agency. Any  proposal to wuse new scientific
information shall neet the quality of information requirenents
in subsection (16) of this section. To mnimze delay in

cl eanups, any proposal to use new scientific information should
be introduced as early in the cleanup process as possible.
Proposals to use new scientific information may be considered up
to the time of issuance of the final cleanup action plan
governing the cleanup action for a site unless triggered as part
of a periodic review under WAC 173-340-420 or through a reopener
under RCW 70. 105D. 040 (4)(c).

(16) Criteria for quality of information.

(a) The intent of this subsection is to establish mninmm
criteria to be considered when evaluating information used by or
submtted to the departnent proposing to nodify the default
met hods or assunptions specified in this chapter or proposing
nmet hods or assunptions not specified in this <chapter for
calculating cleanup levels and renediation |evels. Thi s
subsection does not establish a burden of proof or alter the
burden of proof provided for el sewhere in this chapter

(b) When deciding whether to approve or require
nodi fications to the default nethods or assunptions specified in
this chapter for establishing cleanup |evels and renediation
|l evels or when deciding whether to approve or require
alternative or additional nethods or #faeters assunptions, the
depart nment shal | consi der information submitted by al
interested persons and the quality of that information. When
evaluating the quality of the information the departnent shall
consider the following factors, as appropriate for the type of
i nformati on subm tted:
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(1) Wether the information is based on a theory or
technique that has w despread acceptance within the relevant
scientific comunity;

(i) Whether the information was derived using standard
testing nethods or other wi dely accepted scientific nmethods;

(ti1) Wiether a review of relevant available information,
both in support of and not in support of the proposed
nodi fication, has been provided along wth the rationale
expl aining the reasons for the proposed nodification;

(iv) Wiether the assunptions wused in applying the
information to the facility are valid and would ensure the
proposed nodification would err on behalf of protection of hunman
heal th and the environnent;

(v) Whet her t he i nformation adequat el y addr esses
popul ations that are nore highly exposed than the popul ation as
a whol e and are reasonably likely to be present at the site; and

(vi) Whether adequate quality assurance and quality control
procedures have been used, any significant anomalies are
adequately explained, the limtations of the information are
identified, and the known or potential rate of error 1is
accept abl e.
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Editor’s Note: WAC 173-340-708(2) has been noved here in its
entirety. Any changes to the original |anguage are highlighted.

WAC 173- 340- 703 Sel ection of | ndi cat or Hazar dous
Subst ances.

(1) Purpose. Wen defining cleanup requirenents at a site
t hat is contamnated wth a Jlarge nunber of hazar dous
substances, the departnent my elimnate from consideration
t hose hazardous substances that contribute a small percentage of
the overall threat to human health and the environnent. The
remai ning hazardous substances shall serve as indicator
hazardous substances for purposes of defining site cleanup
requirenents.

(2) Approach. If the departnment considers this approach
appropriate for a particular site, the factors evaluated when
elimnating individual hazardous substances from further
consi deration shall include:

(a) The toxicological characteristics of the hazardous
substance that influence its ability to adversely affect human
health or the environnent relative to the concentration of the
hazardous substance at the site, including consideration of
essential nutrient requirenents;

(b) The chemcal and physical characteristics of the
hazar dous substance which govern its tendency to persist in the
envi ronment ;

(c) The chemical and physical characteristics of the
hazar dous substance which govern its tendency to nove into and
t hrough environnental nedia;

(d) The natural background concentrations of the hazardous
subst ance;

(e) The thoroughness of testing for the hazardous substance
at the site;

(f) The frequency that the hazardous substance has been
detected at the site; and

(g) Degradation by-products of the hazardous substance.

(3) Wen the departnment determines that the use of
i ndi cat or hazardous substances is appropriate for a particular
site, it my also require biological testing to address
potential toxic effects associated wth hazardous substances
elimnated from consi deration under this subsection.







MICA C eanup Regul ation Page 147
173-340- 704 February 12, 2001

WAC 173-340-704 Use of Method A

(1) Applicability. Mthod A my be used to establish
cleanup levels at the fellewng types—of sites that have few
hazardous substances and that neet one of the follow ng
criteria:

(a) Sites undergoing a routine cleanup actions as defined
in WAC 173-340-200; or

(b) Sites where nunmerical standards are available in this
chapter or applicable state and federal laws for all indicator
hazar dous substances in the nedia for which the Method A cl eanup
| evel is being used.

ey —+n—addition—sites—usihg—Mthod A —nust—heet—the

protective for the site.

(2) Procedures. Method A cleanup levels shall be
established in accordance with the procedures in WAC 173-340-720
t hrough 173-340-760. Met hod A cleanup levels shall be at |east
as stringent as all of the foll ow ng:

(a) Concentrations of individual hazardous substances
listed in Tables 720-1, 740-1, or 745-1 in this chapter;
(b) Concentrations of individual hazar dous substances

establ i shed under applicable state and federal |aws; and

(c) Concentrations that result in no significant adverse
effects on the protection and propagation of terrestria
ecol ogical receptors using the procedures specified in WAC 173-
340- 7490 through 173-340-7493, unless it is denonstrated under
those sections that establishing a soil concentration is
unnecessary; and

(d) For individual hazardous substances deened i ndicator
hazardous substances for the nedium of concern under WAC 173-
340-708(2) and not addressed wunder (a) and (b) of this
subsection, concentrations that do not exceed natural background
| evel s or the practical quantitation [imt, whichever is higher,
for the substance in question.

(3) Mre stringent cleanup |evels. The departnent may
establish Mthod A cleanup levels nore stringent than those
required by subsection (2) of this section, when based on a
site-specific evaluation, the departnent determ nes that such
| evels are necessary to protect human health and the
envi ronnent . Any inposition of nore stringent requirenents
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under this provision shall conmply with WAC 173-340-702 and 173-
340-708.

(4) Renediation |evels. Under Method A, the Method B
formul as nmay be nodified for the purpose of using a human health
ri sk assessnment to evaluate the protectiveness of a renmedy. WAC
173-340-708 (3) and (10) describe the adjustnments that can be
made to the Method B formulas. Al so see WAC 173-340-355 and
173-340-357 for nore detailed information on renediation |evels
and quantitative risk assessnent.

(5) Inconsistencies. If there are any inconsistencies
between this section and any specifically referenced sections,
the referenced section shall govern.
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WAC 173-340-705 Use of Method B.

(1) Applicability. Method B is applicable to all sites.
It shall be used to develop cleanup |levels unless one or nore of
the conditions for using Method A or Method C are denonstrated
to exist and the person conducting the cleanup action elects to
use that nethod.

(2) deanup |evels. Met hod B consists of two approaches,
standard and nodified. Standard Method B uses default fornmnulas,
assunptions and procedures to develop cleanup |evels. Under

nodi fied Method B chem cal -specific or site-specific information
may be used to change certain assunptions to calculate different

cl eanup |evels. Wen the term "Method B" is used in this
chapter, it neans both standard and nodified Method B. Mthod B
cleanup levels shall be established in accordance wth the

procedures in WAC 173-340-720 through 173-340-760. Met hod B
cleanup levels shall be at least as stringent as all of the
fol | ow ng:

(a) Concentrations of individual hazardous substances
est abl i shed under applicable state and federal | aws;

(b) Concentrations that are estimted to result in no
adverse effects on the protection and propagation of aquatic
life, and no significant adverse effects on terrestrial
ecol ogical receptors using the procedures specified in WAC 173-
340- 7490 t hrough 173-340-7494;

(c) For hazardous substances for which sufficiently
protective, health-based criteria or standards have not been
established under applicable state and federal |aws, those
concentrations which protect human health as determned by the
fol |l ow ng net hods:

(i) Concentrations that are estimated to result in no acute
or chronic toxic effects on human health as determ ned using a
hazard quotient of one (1) and the procedures specified in WAC
173-340- 720 t hrough 173-340-760;

(1i1) For known or suspected carcinogens, concentrations for
whi ch the upper bound on the estimted excess cancer risk is
| ess than or equal to one in one mllion (1 x 10° as determ ned
using the procedures specified in WAC 173-340-720 through 173-
340-760; and

(itii) Concentrations that elimnate or mnimze the
potential for food chain contam nation as necessary to protect
human heal t h.

(3) Mre stringent cleanup |evels. The departnent may
establish Method B cleanup levels that are nore stringent than
those required by subsection (2) of this section, when based
upon a site-specific evaluation, the departnent determ nes that
such levels are necessary to protect human health and the
envi ronnent . Any inposition of nore stringent requirenents
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under this provision shall conmply with WAC 173-340-702 and 173-
340-708.

(4) Mul tiple hazar dous subst ances or pat hways.
Concentrations of individual hazardous substances established
under subsections (2) and (3) of this section, including those
based on applicable state and federal |aws, shall be adjusted
dowmnward to take into account exposure to nultiple hazardous
substances and/or exposure resulting from nore than one pathway
of exposure. These adjustnents need to be nmade only if, wthout
t hese adjustnents, the hazard index would exceed one (1) or the
total excess cancer risk would exceed one in one hundred
thousand (1 x 10°9). These adjustnents shall be nmade in
accordance with the procedures in WAC 173-340-708(5) and (6).
In maki ng these adjustnents, the hazard index shall not exceed
one (1) and the total excess cancer risk shall not exceed one in
one hundred thousand (1 x 10°).

(5) Adjustnents to cleanup |evels based on applicable |aws.
Where a cleanup |evel is based on an applicable state or federal
|l aw, and the |evel of risk upon which the applicable state and
federal law is based exceeds an excess cancer risk of one in one
hundred thousand (1 x 10°% or a hazard index of one (1), the
cl eanup level nmust be adjusted downward so that the total excess
cancer risk and hazard index at the site does not exceed the
limts established in subsection (4) of this section.

(6) Limtation on adjustnents. Cl eanup |evels determ ned
using Method B, including cleanup |levels adjusted under
subsections (4) and (5) of this section, shall not be set at
| evel s below the practical quantitation |imt or natural
background, whi chever is higher. See WAC 173-340-707 and 173-
340-709 for additional requirenents on practical quantitation
limts and natural background.

(7) Renediation |evels. Met hod B formulas may be nodified
for the purpose of wusing a human health risk assessnment to
evaluate the protectiveness of a renedy. WAC 173-340-708 (3)
and (10) describe the adjustnents that can be nade to the Method
B formul as. Al so see WAC 173-340-355 and 173-340-357 for nore
detailed information on renediation levels and quantitative risk
assessnment.

(8) Inconsistencies. If there are any inconsistencies
between this section and any specifically referenced sections,
the referenced section shall govern.
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WAC 173-340-706 Use of Method C

(1) Applicability. Method C cleanup |evels represent
concentrations that are protective of human health and the
environment for specified site uses and conditions. A site (or
portion of a site) that qualifies for a Method C cleanup |eve
for one medium does not necessarily qualify for a Mthod C
cleanup level in other nedia. Each nedium nust be eval uated
separately using the criteria applicable to that nmedium  Mthod
C cleanup levels may be used in the foll ow ng situations:

(a) For surface water, ground water and air, Mthod C
cleanup levels may be established where the person conducting
the cleanup action can denonstrate that such levels conply with
applicable state and federal laws, that all practicable nethods
of treat ment are used, t hat i nstitutional controls are
i npl enented in accordance with WAC 173-340-440, and that one or
nore of the follow ng conditions exist:

(1) Were Mthod A or B cleanup levels are below area
background concentrations, Mthod C cleanup levels my be
established at concentrations that are equal to area background
concentrations, but in no case greater than concentrations
specified in subsection (2) of this section;

(ii) Were attainment of Method A or B cleanup |evels has
the potential for <creating a significantly greater overal
threat to human health or the environnment than attainment of
Met hod C cl eanup | evels established under this chapter, Method C
cleanup levels may be established at concentrations that
mnimze those overall threats, but in no case greater than
concentrations specified in subsection (2) of this section.
Factors that shall be considered in meking this determ nation
i ncl ude:

(A) Results of a site-specific risk assessnent;

(B) Duration of threats;

(C Reversibility of threats;

(D) Magnitude of threats; and

(E) Nature of affected popul ation.

(iii) Where Mthod A or B cleanup levels are below
technically possible concentrations, Method C cleanup |evels may
be established at the technically possible concentrations, but
in no case greater than levels specified in subsection (2) of
this section.

(b) Method C soil cleanup levels may only be established
where the person conducting the cleanup action can denonstrate
that the area under consideration is an industrial property and
neets the criteria for establishing industrial soil cleanup
| evel s under WAC 173-340-745. Met hod C air cleanup |evels may
also be established for facilities qualifying as industrial
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property under WAC 173-340-745 and for wutility vaults and
manhol es. (See WAC 173-340- 750.)

(2) deanup |evels. Met hod C consists of two approaches,
standard and nodified. Standard Method C uses default fornmulas,
assunptions and procedures to develop cleanup |evels. Under
nodi fi ed Met hod C, chem cal -specific or site-specific
information nmay be wused to change certain assunptions to
calculate different cleanup levels. Wen the term"Method C' is
used in this chapter, it neans both standard and nodified Method
C. Met hod C cleanup levels shall be established in accordance
with the procedures in WAC 173-340-720 through 173-340-760.
Met hod C cleanup |evels shall be at |least as stringent as all of
the foll ow ng:

(a) Concentrations established under applicable state and
federal | aws;

(b) Concentrations that are estimated to result in no
significant adverse effects on the protection and propagati on of
aquatic life, and no significant adverse effects on wldlife
using the procedures specified in WAC 173-340-7490 through 173-
340- 7494;

(c) For hazardous substances for which sufficiently
protective, health-based criteria or standards have not been
established wunder applicable state and federal |aws, those
concentrations which are ©protective of human health as
determ ned by the foll ow ng nethods:

(1) Concentrations that are estimated to result in no
significant adverse acute or chronic toxic effects on human
health as estimated using a hazard quotient of one (1) and the
procedures defined in WAC 173-340-720 t hrough 173-340-760;

(ii) For known or suspected carcinogens, concentrations for
whi ch the upper bound on the estimted excess cancer risk is
| ess than or equal to one in one hundred thousand (1 x 10°% as
determned wusing the procedures defined in WAC 173-340-720
t hrough 173-340-760; and

(rit) Concentrations that elimnate or mnimze the
potential for food chain contam nation as necessary to protect
human heal t h.

(3) More stringent cleanup |evels. The departnent may
establish Method C cleanup levels that are nore stringent than
those required by subsection (2) of this section when based upon
a site-specific evaluation, the departnent determ nes that such
| evel s are necessary to protect human health and the
envi ronnent . Any inposition of nore stringent requirenents
under this provision shall conply with WAC 173-340-702 and 173-
340- 708.

(4) Mul tiple hazar dous subst ances or pat hways.
Concentrations of individual hazardous substances established
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under subsections (2) and (3) of this section, including those
based on applicable state and federal I|aws, shall be adjusted
downward to take into account exposure to nultiple hazardous
substances and/or exposure resulting from nore than one pathway
of exposure. These adjustnents need to be made only if, wthout
these adjustnents, the hazard index would exceed one (1) or the
total excess cancer risk would exceed one in one hundred
thousand (1 x 10°9). These adjustnents shall be nade in
accordance with WAC 173-340-708(5) and (6). In making these
adj ustnents, the hazard index shall not exceed one and the total
excess cancer risk shall not exceed one in one hundred thousand
(1 x 1079).

(5) Adjustnments to cleanup |evels based on applicable |aws.
When a cleanup level is based on an applicable state or federa
law and the level of risk upon which the applicable |aw is based
exceeds an excess cancer risk of one in one hundred thousand (1
x 10°%) or a hazard index of one (1), the cleanup |evel nust be
adj usted downward so that the total excess cancer risk does not
exceed one in one hundred thousand (1 x 10° and the hazard
i ndex does not exceed one (1) at the site.

(6) Limtation on adjustnents. Cl eanup levels determ ned
using Method C, including cleanup levels adjusted under
subsections (4) and (5) of this section, shall not be set at
levels Dbelow the practical quantitation I|imt or natura
background, whi chever is higher. See WAC 173-340-707 and 173-
340-709 for additional requirenents on practical quantitation
limts and natural background.

(7) Renediation |evels. Met hod C formulas may be nodified
for the purpose of wusing a human health risk assessnment to
evaluate the protectiveness of a renedy. WAC 173-340-708 (3)
and (10) describe the adjustnents that can be nade to the Method
C fornul as. Al so see WAC 173-340-355 and 173-340-357 for nore
detailed information on renmedi ation |levels and quantitative risk
assessnent.

(8) Inconsistencies. If there are any inconsistencies
between this subsection and any specifically referenced
sections, the referenced section shall govern.
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WAC 173-340-708 Human health risk assessnent procedures.

(1) Purpose. This section defines the risk assessnent
framework that shall be used to establish cleanup levels, and
renedi ation levels using a quantitative risk assessnment, under
this chapter. As used in this section, cleanup levels and
renediation levels mnmeans the human health risk assessnent
conponent of these levels. This chapter defines certain default
val ues and nmethods to be used in calculating cleanup |levels and
renedi ati on |evels. This section allows varying from these
default values and nethods under certain circunstances. VWhen
deciding whether to approve alternate values and nethods the
departnment shall ensure that the use of alternative values and
met hods will not significantly delay site cleanups.

(2) Selection of indicator hazardous substances.

&) Wen defining cleanup requirenents at a site that is
contam nated with a l|arge nunber of hazardous substances, the
department nmay elimnate from consideration those hazardous

substances that contribute a snall percentage of the overall
threat to human health and the environnent. The remaining
hazardous substances shall serve as indicator hazar dous

substances for purposes of defining site cleanup requirenents.
See WAC 173-340-703 for additional information on establishing

i ndi cat or hazar dous subst ances.
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(3) Reasonabl e maxi mum exposure.

(a) deanup levels and renediation |evels shall be based on
estimates of current and future resource uses and reasonable
maxi num exposures expected to occur wunder both current and
potential future site use conditions, as specified further in
this chapter.

(b) The reasonable maxi num exposure is defined as the
hi ghest exposure that is reasonably expected to occur at a site
under current and potential future site use. WAC 173-340-720
t hrough 173-340-760 define the reasonabl e maxi num exposures for
ground water, surface water, soil, and air. These reasonabl e
maxi num exposures will apply to nost sites where individuals or
groups of individuals are or could be exposed to hazardous
subst ances. For exanple, the reasonable maxi num exposure for
nost ground water is defined as exposure to hazardous substances
in drinking water and ot her donestic uses.

(c) Persons performng cleanup actions under this chapter
may use the evaluation criteria in WAC 173-340-720 through 173-
340-760, where allowed in those sections, to denonstrate that
the reasonable nmaxi mum exposure scenarios specified in those
sections are not appropriate for cleanup |levels for a particular
site. For exanple, the criteria in WAC 173-340-720(2) could be
used to denonstrate that the reasonable maxi num exposure for
ground water beneath a site does not need to be based on
drinking water use. The use of an alternate exposure scenario
shal |l be docunented by the person perform ng the cleanup action.
Docunentation for the use of alternate exposure scenarios under
this provision shall be based on the results of investigations
performed in accordance with WAC 173-340- 350.

(d) Persons performng cleanup actions under this chapter
may al so use alternate reasonabl e maxi num exposure scenarios to
hel p assess the protectiveness to human health of a cleanup
action alternative that incorporates renediation |evels and uses
engi neered controls and/or institutional <controls to Ilimt
exposure to the contam nation remaining on the site.

(i) An alternate reasonabl e naxi num exposure scenari o shal
reflect the highest exposure that is reasonably expected to
occur under current and potenti al future site expoesure
conditions considering, anong other appropriate factors, the
potential for institutional controls to fail and the extent of
the tinme period of failure under these scenarios and the |and
uses at the site.

(1i1) Land uses other than residential and industrial, such
as agricultural, recreational, and comrercial, shall not be used
as the basis for a reasonabl e maxi num exposure scenario for the
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pur pose of establishing a cleanup |evel. However, these other
| and uses may be used as a basis for an alternate reasonable
maxi mum exposure scenario for the purpose of develepthrg—=a
renediation—tevel assessing the protectiveness of a renedy. For
exanple, if a cap (wWwth appropriate institutional controls) is
the proposed cleanup action at a conmercial site, the reasonable
maxi mum exposure scenario for assessing the protectiveness of
the cap with regard to direct soil contact could be changed from

a child living on the site to a construction or naintenance
wor ker and child trespasser scenario.

(itii) The departnent expects that in evaluating the
protectiveness of a renmedy wth regard to the soil direct

contact pathway, nmany types of comercial sites may, where
appropriate, qualify for alternative exposure scenarios under
this provision since contamnated soil at these sites is
typically characterized by a cover of buildings, pavenent, and
| andscaped areas. Exanples of these types of sites include:

(A) Commercial properties in a |ocation renoved from single
fam |y honmes, dupl exes or subdivided individual |ots;

(B) Private and public recreational facilities where access
to these facilities is physically controlled (e.g., a private
golf course to which access is restricted by fencing);

(© Uban residential sites (e.g., upper-story residential
units over ground floor comercial businesses);

(D) Ofices, restaurants, and other facilities primrily
devot ed to support adm ni strative functions of a
commercial/industrial nature (e.g., an enployee credit union or
cafeteria in a large office or industrial conplex).

(e) A conceptual site nodel may be used to identify when
i ndi vidual s or groups of individuals may be exposed to hazardous
substances through nore than one exposure pathway. For exanple,
a person may be exposed to hazardous substances from a site by
drinking contam nated ground water, eating contam nated fish,
and breathing contam nated air. At sites where the sane
i ndividuals or groups of i ndividuals are or could be
consistently exposed through nore than one pathway, t he
reasonabl e maxi mum exposure shall represent the total exposure
through all of those pathways. At such sites, the cleanup
|l evel s and renediation levels derived for individual pathways
under WAC 173-340-720 through 173-340-760 and WAC 173-340-350
through 173-340-390 shall be adjusted downward to take into
account nultiple exposure pathways.

(4) deanup levels for individual hazardous substances.
Cleanup levels for i ndi vi dual hazardous substances w |l
generally be based on a conbination of requirenments in
applicable state and federal |aws and risk assessnent.

(5) Multiple hazardous substances.
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(a) Cdeanup levels for individual hazardous substances
established under Methods B and C and renediation |levels shall
be adjusted downward to take into account exposure to multiple
hazar dous substances. This adjustnent needs to be nade only if,
without this adjustnent, the hazard index would exceed one (1)
or the total excess cancer risk would exceed one in one hundred
t housand (1 x 10°).

(b) Adverse effects resulting from exposure to two or nore
hazar dous substances with simlar types of toxic response are
assuned to be additive unless scientific evidence is available
to denonstrate otherw se. Cancer risks resulting from exposure
to two or nore carcinogens are assunmed to be additive unless
scientific evidence is available to denonstrate otherw se.

(c) For noncarcinogens, for purposes of establishing
cleanup levels wunder Methods B and C, and for renediation
|l evels, the health threats resulting from exposure to two or
nore hazardous substances with simlar types of toxic response
may be apportioned between those hazardous substances in any
conbi nation as long as the hazard i ndex does not exceed one (1).

(d) For carcinogens, for purposes of establishing cleanup
| evel s under Methods B and C, and for renediation levels, the
cancer risks resulting from exposure to nultiple hazardous
substances nmy be apportioned between hazardous substances in
any conbination as long as the total excess cancer risk does not
exceed one in one hundred thousand (1 x 10°).

(e) The departnent may require biological testing to assess
the potential interactive effects associated wth chem cal
m Xt ures.

(f) When rmaking adjustnents to cleanup levels and
remediation levels for multiple hazardous substances, the
concentration for individual hazardous substances shall not be
adj usted downward to less than the practical quantitation limt
or natural background.

(6) Multiple pathways of exposure.

(a) Estimated doses of individual hazardous substances
resulting from nore than one pathway of exposure are assuned to
be additive unless scientific evidence 1is available to
denonstrate otherw se.

(b) Cdeanup levels and renediation |evels based on one
pat hway of exposure shall be adjusted downward to take into
account exposures from nore than one exposure pathway. The
nunber of exposure pathways considered at a given site shall be
based on the reasonabl e nmaxi num exposure scenario as defined in
WAC 173-340-708(3). This adjustnment needs to be made only if
exposure through multiple pathways is likely to occur at a site
and, w thout the adjustnent, the hazard index would exceed one
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(1) or the total excess cancer risk would exceed one in one
hundred thousand (1 x 10°%).

(c) For noncarcinogens, for purposes of establishing
cl eanup levels under Methods B and C, and renediation |evels,
the health threats associated wth exposure via nmultiple
pat hways nay be apportioned between exposure pathways in any
conbi nation as long as the hazard i ndex does not exceed one (1).

(d) For carcinogens, for purposes of establishing cleanup
| evel s under Methods B and C, and for renediation levels, the
cancer risks associated with exposure via mnultiple pathways nmay
be apportioned between exposure pathways in any conbination as
long as the total excess cancer risk does not exceed one in one
hundred thousand (1 x 10°%).

(e) Wien nmaking adjustnents to cleanup levels and
remediation levels for nultiple pathways of exposure, the
concentration for individual hazardous substances shall not be
adj usted downward to less than the practical quantitation limt
or natural background.

(7) Reference doses.

(a) The chronic reference dose/reference concentration and
the devel opnental reference dose/reference concentration shal
be used to establish cleanup |evels and renedi ation | evels under
this chapter. Cleanup levels and renediation |evels shall be
established using the value which results in the nost protective
concentrati on.

(b) Inhalation reference doses/reference concentrations
shall be wused in WAC 173-340-750. Where the inhalation
reference dose/reference <concentration is reported as a
concentration in air, that value shall be converted to a

corresponding inhaled intake (ng/kg-day) wusing a human body
weight of 70 kg and an inhalation rate of 20 ni/day, and take
into account, where available, the respiratory deposition and
absorption characteristics of the gases and inhal ed particles.

(c) A subchronic reference dose/reference concentration may
be used to evaluate potential noncarcinogenic effects resulting
from exposure to hazardous substances over short periods of
time. This value may be used in place of the chronic reference
dose/reference concentration where it can be denonstrated that a
particular hazardous substance w Il degrade to negligible
concentrations during the exposure peri od.

(d) For purposes of establishing cleanup Ilevels and
remedi ation levels for hazardous substances under this chapter
a reference dose/reference concentration established by the
United States Environnmental Protection Agency and avail able
through the "integrated risk information systent (IR'S) data
base shall be used. |If a reference dose/reference concentration
is not available through the IRS data base, a reference
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dose/reference concentration from the US. EPA Health Effects
Assessnent  Sunmary Table ("HEAST") database or, if nor e
appropriate, the National Center for Environnental Assessnent
("NCEA") shall be used.

(e) | f a reference dose/reference concentration is
avai lable through IRI'S, HEAST, or the NCEA it shall be used
unless the departnent determnes that there is <clear and
convincing scientific data which denonstrates that the use of
this value is inappropriate.

(f) 1f a reference dose/reference concentration for a
hazar dous substances including petroleum fractions and petrol eum
constituents is not available through RIS, HEAST or the NCEA or
is denonstrated to be inappropriate under (e) of this
subsection- and the departnent determ nes that devel opnent of a
reference dose/reference concentration is necessary for the
hazar dous substance at the site, then a reference dose/reference
concentration shall be established on a case-by-case basis.
VWhen establishing a reference dose on a case-by-case basis,
gustng the methods described in Risk—Assesshent—Guidance —for
Superfund, Hunan Health Evaluation Munual, Part A (October
1989) “Reference Dose (RfD): Description and Use in Health Risk
Assessnent: Background Document 1A’, USEPA, March 15, 1993,
shal | be used.

(g) In estimating a reference dose/reference concentration
for a hazardous substance under (e) or (f) of this subsection,
the departnent shall, as appropriate, consult with the science
advi sory board, the departnent of health, and the United States
Envi ronmental Protection Agency and may, as appropriate, consult
with other qualified persons. Scientific data supporting such a
change shall be subject to the requirenments under WAC 173-340-
702 (14), (15) and (16). Once the departnent has established a
ref erence dose/reference concentration for a hazardous substance
under this provision, the departnent is not required to consult
again for the sanme hazardous substance.

(h) Where a reference dose/reference concentration other
than those established under (d) or (g) of this subsection is
used to establish a cleanup level or renediation |evel at
i ndi vidual sites, the departnent shall sunmarize the scientific
rationale for the use of those values in the cleanup action
pl an. The departnment shall provide the opportunity for public
review and comrent on this value in accordance wth the
requi renents of WAC 173-340-380 and 173-340-600.

(8) Carcinogenic potency factor.

(a) For purposes of establishing cleanup |levels and
renedi ation |evels for hazardous substances under this chapter
a carcinogenic potency factor established by the United States
Environnental Protection Agency and available through the IR'S
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data base shall be used. If a carcinogenic potency factor is
not available from the IRIS data base, a carcinogenic potency
factor from HEAST or, if nore appropriate, from the NCEA shall
be used.

(b) If a carcinogenic potency factor is available from the
RIS, HEAST or the NCEA, it shall be used unless the departnent
determnes that there is clear and convincing scientific data
whi ch denonstrates that the use of this value is inappropriate.

(c) If a carcinogenic potency factor is not available
through RIS, HEAST or the NCEA or is denonstrated to be
i nappropriate under (b) of this subsection- and the depart nent
determines that developnent of a cancer potency factor 1is
necessary for the hazardous substance at the site, then one of
the follow ng nethods shall be used to establish a carcinogenic
pot ency factor:

(i) The carcinogenic potency factor nmay be derived from
appropriate human epi dem ol ogy data on a case-by-case basis; or

(ii) The carcinogenic potency factor may be derived from
ani mal bi oassay data using the follow ng procedures:

(A) Al carcinogenicity bioassays shall be reviewed and
data of appropriate quality shall be used for establishing the
car ci nogeni ¢ potency factor.

(B) The linearized nultistage extrapol ation nodel shall be
used to estimte the slope of the dose-response curve unless the
departnment determnes that there 1is <clear and convincing
scientific data which denonstrates that the use of an alternate
extrapol ati on nodel is nore appropriate,;

(C Al doses shall be adjusted to give an average daily
dose over the study duration; and

(D) An interspecies scaling factor shall be used to take
into account differences between animls and hunans. For ora
carcinogenic toxicity values this scaling factor shall be based
on the assunption that mlligrans per surface area is an
equi val ent dose between species unless the departnent determ nes
there is clear and convincing scientific data which denonstrates
that an alternate procedure is nore appropriate. The sl ope of
t he dose response curve for the test species shall be multiplied
by this scaling factor in order to obtain the carcinogenic

potency factor, except where such scaling factors are
incorporated into the extrapolation nodel wunder (B) of this
subsecti on. The procedure to derive a human equival ent
concentration of inhaled particles and gases shall take into
account, where avail abl e, the respiratory deposition and

absorption characteristics of the gases and inhaled particles.
Where adequate pharmacokinetic and netabolism studies are
avai l able, data from these studies nmay be used to adjust the
i nterspecies scaling factor.
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(d) When assessing the potential carcinogenic risk of
m xtures of chlorinated dibenzo-p-dioxins (CDD) and chlorinated
di benzofurans (CDF) either of the followng nethods shall be
used unless the departnment determines that there is clear and
convincing scientific data which denonstrates that the use of
t hese nethods is inappropriate:

(i) The entire mxture is assuned to be as toxic as 2, 3,
7, 8 CDD or 2, 3, 7, 8 CDF, as applicable; or

(ti) The toxicity -equivalency factors and nethodol ogy
described in: EPA 1989. "Interim procedures for estimating
risks associated wth exposure to mxtures of chlorinated
di benzo-p-di oxins and di benzofurans (CDDs and CDFs) and 1989
updat e", USEPA, Ri sk Assessnent Forum Washi ngt on, D.C,
publ i cation nunber EPA/ 625/ 3-89/016.

(e) When assessing the potential carcinogenic risk of
m xtures of polycyclic aromatic hydrocarbons, either of the
foll owi ng nethods shall be used unless the departnent determ nes
that there is <clear and convincing scientific data which
denonstrates that the use of these nethods is inappropriate:

(1) The entire mxture is assuned to be as toxic as
benzo(a) pyrene; or

(i) The toxicity -equivalency factors and nethodol ogy
described in "CalEPA. 1994. Benzo(a)pyrene as a toxic air
contam nant. Part B: Health Assessnent.” Publ i shed by the
Ofice of Environnmental Health Hazard Assessnent, California
Environnental Protection Agency, Berkeley, CA When using this
met hodol ogy, at a mninmum the followng conpounds shall be
anal yzed for and included in the calcul ati ons: Benzo[ a] pyr ene,
Benz[ a] ant hr acene, Benzo[ b] f| uor ant hene, Benzo[ k] f| uor ant hene,
Chrysene, Dibenz[a, h]anthracene, |ndeno[1, 2, 3cd]pyrene. The
departnment nmay require additional conpounds from the Cal EPA |i st
to be included in the nethodology should site testing data or
information from other conparable sites or waste types indicate
the additional conpounds are potentially present at the site.

NOTE: Many of the polycyclic aromatic hydrocarbons on the
Cal EPA list are found primarily in air em ssions from conbustion
sources and nmay not be present in the soil or water at
contam nated sites. Users should consult with the departnent
for information on the need to test for these additional
conpounds.

(f) In estimating a carcinogenic potency factor for a
hazar dous substance under (c) of this subsection, the departnent
shall, as appropriate, consult with the science advisory board,
the departnment of health, and the United States Environnental
Protection Agency and may, as appropriate, consult wth other
qual i fied persons. Scientific data supporting such a change
shal |l be subject to the requirenents under WAC 173-340-702 (14),
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(15) and (16). Once the departnent has established a
carci nogeni c potency factor for a hazardous substance under this
provision, the departnent is not required to consult again for
t he sane hazar dous substance.

(g) Wiere a carcinogenic potency factor other than that
established under (a), (d) and (e) of this subsection is used to
establish cleanup levels or renediation levels at individual
sites, the departnment shall sunmarize the scientific rationale
for the use of that value in the cleanup action plan. The
departnment shall provide the opportunity for public review and
comment on this value in accordance with the requirenents of WAC
173-340- 380 and 173-340-600.

(9) Bioconcentration factors.

(a) For purposes of establishing cleanup |levels and
renedi ation |levels for a hazardous substance under WAC 173-340-
730, a bioconcentration factor established by the United States
Environnental Protection Agency and wused to establish the
anbient water quality criterion for that substance under section
304 of the Cean Water Act shall be used. These values shall be
used unless the departnment determnes that there is adequate
scientific data which denonstrates that the use of an alternate
value is nore appropriate. I f the departnent determ nes that a
bi oconcentration factor is appropriate for a specific hazardous
substance and no such factor has been established by USEPA, then
ot her appropriate EPA docunments, literature sources or enpirical
information may be used to determ ne a bioconcentration factor.

(b) When using a bioconcentration factor other than that
used to establish the anbient water quality criterion, the
departnment shall, as appropriate, consult wth the science
advi sory board, the departnent of health, and the United States
Environnental Protection Agency. Scientific data supporting
such a value shall be subject to the requirenents under WAC 173-
340-702 (14), (15) and (16). Once the departnent has
est abli shed a bioconcentration factor for a hazardous substance
under this provision, the department is not required to consult
again for the sanme hazardous substance.

(c) \Wiere a bioconcentration factor other than that
established under (a) of this subsection is used to establish
cleanup levels or renediation levels at individual sites, the
departnment shall sunmarize the scientific rationale for the use
of that factor in the draft cleanup action plan. The departnent
shall provide the opportunity for public review and coment on
the value in accordance with the requirenents of WAC 173-340- 380
and 173-340-600.

(10) Exposure paraneters.

(a) As a matter of policy, the departnment has defined in
WAC 173-340-720 through 173-340-760 the default values for
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exposure paraneters to be used when establishing cleanup |evels
and renediation |evels under this chapter. Except as provided
for in (b) and (c) of this subsection and in WAC 173-340-720
t hrough 173-340-760, these default values shall not be changed
for individual hazardous substances or sites.

(b) Exposure paraneters that are primarily a function of
t he exposed popul ation characteristics (such as body weight and
lifetime) and those that are primarily a function of hunman
behavi or that cannot be controlled through an engineered or
institutional control (such as: Fish consunption rate; soi
ingestion rate; drinking water ingestion rate; and breathing
rate) are not expected to vary on a site-by-site basis. The
default values for these exposure paraneters shall not be
changed when cal cul ating cleanup | evels except when necessary to
establish a nore stringent cleanup level to protect hunman
heal t h. For renediation levels the default values for these
exposure paraneters may only be changed when an alternate
reasonabl e maxi num exposure scenario is used, as provided for in
WAC 173-340-708 (3)(d), that reflects a different exposed
popul ation such as using an adult instead of a child exposure
scenari o. O her exposure paranmeters may be changed only as
fol | ows:

(i) For calculation of cleanup Ilevels, the types of
exposure paraneters that nmay be changed are those that are:

(A Primarily a function of reliably measur abl e
characteristics of the hazardous substance, soil, hydrologic or
hydr ogeol ogi ¢ conditions at the site; and

(B) Are—n Not dependent on the success of engineered
controls or institutional controls for controlling exposure of
persons to the hazardous substances at the site.

The default values for these exposure paraneters nmay be
changed where there is adequate scientific data to denonstrate
that use of an alternative or additional value would be nore
appropriate for the conditions present at the site. Exanples of
exposure paraneters for which the default values nmay be changed

under this provision are as follows: Cont am nant | eaching and
transport variables (such as the soil organic carbon content,
aqui fer perneability and soil sorption coefficient); inhalation
correction factor; fish bi oconcentrati on factor; SOi

gastrointestinal absorption fraction; and inhalation absorption
per cent age.

(1i1) For calculation of renediation levels, in addition to
t he exposure paraneters that nay be changed under (b)(i) of this
subsection, the types of exposure paraneters that nay be changed
from the default values are those where a denonstration can be
made that the proposed cleanup action uses engineered controls
and/or institutional controls that can be successfully relied
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on, for the reasonably foreseeable future, to control
contamnant nobility and/or exposure to the contam nation
remaining on the site. In general, exposure paraneters that may
be changed under this provision are those that define the
exposure frequency, exposure duration and exposure tine. The
default values for these exposure paraneters may be changed
where there is adequate scientific data to denonstrate that use
of an alternative or additional value would be nore appropriate

for the conditions present at the site. Exanpl es of exposure
paraneters for which the default value may be changed under this
provision are as follows: Infiltration rate; frequency of soil

contact; duration of soil exposure; duration of drinking water
exposure; duration of air exposure; drinking water fraction; and
fish diet fraction.

(c) Wien the nodifications provided for in (b) of this
subsection result in significantly higher values for cleanup
| evel s or renmediation levels than would be cal cul ated using the
default values for exposure paraneters, the risk from other
potentially relevant pathways of exposure shall be addressed
under the procedures provided for in WAC 173-340-720 through
173- 340- 760. For exposure pathways and paraneters for which
default values are not specified in this chapter, the franmework
provided for by this subsection, along with the quality of
information requirenents in WAC 173-340-702, shall be used to
establish appropriate or additional assunptions for these
par anmet ers and pat hways.

(d) Were the departnent approves the use of exposure
paraneters other than those established under WAC 173-340-720
through 173-340-760 to establish cleanup |evels or renediation
| evel s at individual sites, the departnent shall sumarize the
scientific rationale for the use of those paraneters in the
cl eanup action plan. The departnent shall provi de the
opportunity for public review and conmment on those values in
accordance with the requirenments of WAC 173-340-380 and 173-340-
600. Scientific data supporting such a change shall be subject
to the requirenents under WAC 173-340-702 (14), (15) and (16).

(11) Probabilistic risk assessnent. Probabilistic risk
assessnment nethods may be used under this chapter only on an
informational basis for evaluating alternative renedies. Such
nmet hods shall not be used to replace cleanup standards and
remediation levels derived using determnistic nmethods under
this chapter until the departnent has adopted rules describing

adequate technical protocols and policies for the use of
probabilistic risk assessnent under this chapter.
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WAC 173-340-709 Met hods for defi ni ng backgr ound
concentrations.
(1) Pur pose. Sampling of hazardous substances in

background areas may be conducted to distinguish site-rel ated
concentration from nonsite related concentrations of hazardous
substances or to support the devel opnent of a Method C cl eanup
| evel under the provisions of WAC 173-340-706. For purposes of
this chapter, two types of background may be determ ned, natural
background and area background concentrations, as defined in WAC
173- 340- 200.

(2) Background concentrations. For purposes of defining
background concentrations, sanples shall be collected from areas
that have the sane basic characteristics as the nedium of
concern at the site, have not been influenced by releases from
the site and, in the case of natural background concentrations,
have not been influenced by releases from other |ocalized human
activities.

(3) Statistical analysis.

(a) The statistical nethods used to evaluate data sets
shall be appropriate for the distribution of each hazardous
subst ance. More than one statistical nmethod may be required at
a site.

(b) Background sanpling data shall be assunmed to be
| ognormal |y distributed unless it can be denonstrated that
anot her distribution is nore appropriate.

(c) For lognormally distributed data sets, background shal
be defined as the true upper 90th percentile or four tines the
true 50th percentile, whichever is |ower.

(d) For normally distributed data sets, background shall be
defined as the true upper 80th percentile or four tinmes the true
50t h percentile, whichever is |ower.

(e) O her statistical nethods nmay be used if approved by
t he departnent.

(4) Sanple size. Wen determning natural background
concentrations for soil, a sanple size of ten or nore background
soi | sanpl es shall be required. When determning area
background concentrations for soil, a sanple size of twenty or
nore soil sanples shall be required. The nunber of sanples for
other nmedia shall be sufficient to provide a representative

nmeasure of background concentrations and shall be determ ned on
a case-by-case basis.

(5) Procedures. For the purposes of estimting background
concentrations, the following procedures shall be wused for
measurenents bel ow the practical quantitation [imt:

(a) Measurenents below the nethod detection limt shall be
assigned a value equal to one-half of the nethod detection
limt.
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(b) Measurenents above the nethod detection |imt, but
bel ow the practical quantitation |imt shall be assigned a val ue
equal to the nethod detection limt.

(c) The departnent may approve the wuse of alternate
statistical procedures for handling data below the nethod
detection limt or practical quantitation limt.
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WAC 173-340-710 Applicable local, state and federal |aws.

(1) Applicable state and federal laws. All cleanup actions
conducted under this chapter shall conply with applicable state
and federal |aws. For purposes of this chapter, the term
"applicable state and federal Jlaws" shall include Ilegally
applicable requirements and those requirenents that t he
department determ nes, based on consideration of the criteria in
subsection (4) of this section, are relevant and appropriate
requirenents.

(2) Departnment determ nation. The person conducting a
cl eanup action shall identify all applicable state and federal
| aws. The departnent shall nake the final interpretation on

whet her these requirenents have been correctly identified and
are legally applicable or relevant and appropriate.

(3) Legally applicable requirenents. Legally applicable
requi renents include those cleanup standards, standards of
control, and other environnental protection requirenents,

criteria, or limtations adopted under state or federal |aw that
specifically address a hazardous substance, cleanup action,
| ocation or other circunmstances at the site.

(4) Relevant and appropriate requirenents. Rel evant and
appropriate requirenents include those <cleanup standards,
standards of control, and other environnmental requirenents,

criteria, or limtations established under state or federal |aw
that, while not legally applicable to the hazardous substance,
cl eanup action, location, or other circunmstance at a site,
address problens or situations sufficiently simlar to those
encountered at the site that their use is well suited to the
particular site. WAC 173-340-710 through 173-340-760 identifies
several requirenents the departnent shall consider relevant and

appropriate for establishing cleanup standards. For ot her
regul atory requirenents, the following criteria shall be
eval uat ed, wher e pertinent, to determ ne  whet her such

requirenents are relevant and appropriate for a particular
hazar dous substance, renedial action, or site:

(a) Wiether the purpose for which the statute or
regul ati ons under which the requirenent was created is simlar
to the purpose of the cl eanup action;

(b) \Whether the nmedia regulated or affected by the
requirenent is simlar to the nmedia contanminated or affected at
the site;

(c) \Whether the hazardous substance regulated by the
requirenent is simlar to the hazardous substance found at the
site;

(d) Whether the entities or interests affected or protected
by the requirenent are simlar to the entities or interests
affected by the site;
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(e) Wiether the actions or activities regulated by the
requirenent are simlar to the cleanup action contenplated at
the site;

(f) Wether any variance, waiver, or exenption to the
requi renents are available for the circunstances of the site;

(g) Wiether the type of place regulated is simlar to the
site;

(h) \Whether the type and size of structure or site
regulated is simlar to the type and size of structure or site
affected by the release or contenplated by the cleanup action
and

(1) Wether any consideration of use or potential use of
affected resources in the requirenent is simlar to the use or
potential use of the resources affected by the site or
cont enpl at ed cl eanup acti on.

(5) Variances. For purposes of this chapter, a regulatory
vari ance or waiver provision included in an applicable state and
federal law shall be considered potentially applicable to

interim actions and cleanup actions and the departnent my
determne that a particular regulatory variance or waiver 1is
appropriate if the substantive conditions for such a regulatory
variance or waiver are net. In all such cases, interim actions
and cl eanup actions shall be protective of human health and the
envi ronnent .

(6) New requirenents. The departnent shall consider new
applicable state and federal |laws as part of the periodic review
under WAC 173-340-420. Cl eanup actions shall be evaluated in
light of these new requirenents to determ ne whether the cleanup
action is still protective of human health and the environnent.

(7) Sel ection of cl eanup actions. To denonstrate
conpliance with WAC 173-340-350 through 173-340-390, cleanup
actions shall conply with all applicable state and federal |aws
in addition to the other requirenents of this chapter. The
fol | ow ng, which is not a conplete |ist, are selected
applications of specific applicable state and federal laws to
cl eanup acti ons.

(a) Water discharge requirenents. Hazar dous substances
that are directly or indirectly released or proposed to be
released to waters of the state shall be provided with al
known, available and reasonable nethods of treatnment consistent
with the requirenents of chapters 90.48 and 90.54 RCW and the
regul ations that inplenent those statutes.

(b) Ar emssion requirenents. Best avail able control
technol ogies consistent wth the requirenents of chapter 70.94
RCW and the regulations that inplenment this statute shall be
applied to rel eases of hazardous substances to the air resulting
fromcl eanup actions at a site.
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(c) Solid waste landfill closure requirenents. For solid
waste landfills, the solid waste closure requirenents in chapter
173-304 WAC shall be mninmum requirenents for cleanup actions
conducted under this chapter. In addition, when the departnent
determ nes that the closure requirenents in chapters 173-351 or
173-303 WAC are legally applicable or relevant and appropriate
requi renents, the nore stringent closure requirenents under
those laws shall also apply to cleanup actions conducted under
this chapter.

(d) Sedinent mnmanagenent requirenents. Sedi ment cl eanup
actions conducted under this chapter shall conmply wth the
sedi ment cl eanup standards in chapter 173-204 WAC. In addition
a renedial investigation/feasibility study conducted under WAC
173-340-350 shall also comply wth the cleanup study plan
requi renents under chapter 173-204 WAC The process for
selecting sedinment cleanup actions wunder this chapter shal
conply with the requirenments in WAC 173-340-350 through 173-340-
390.

(8) Interim actions. Interim actions conducted under this
chapter shall conply with legally applicable requirenents. The
department may also determne, based on the criteria in
subsection (3) of this section, that other requirenents,
criteria, or |limtations are relevant and appropriate for
interimactions.

(9) Permits and exenptions.

(a) Independent renedial actions nust obtain permts
requi red by other federal, state and | ocal | aws.

(b) Under RCW 70.105D. 090, renedial actions conducted under
a consent decree, order, or agreed order, and the departnent
when it conducts a renedial action are exenpt from the
procedural requirenments of certain |aws. This exenption shal
not apply if the departnment determ nes that the exenption would
result in loss of approval from a federal agency necessary for
the state to adm nister any federal law. This exenption applies
to the follow ng | aws:

(i) Chapter 70.94 RCW

(ii) Chapter 70.95 RCW

(iii) Chapter 70.105 RCW

(iv) Chapter 75.20 RCW

(v) Chapter 90.48 RCW

(vi) Chapter 90.58 RCW and

(vii) Any laws requiring or authorizing |ocal governnent
permts or approvals for the renedial action.

(c) Renedial actions exenpt from procedural requirenments
under (a) and (b) of this subsection still nust conply with the
substantive requirenents of these | aws.
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(d) The departnent shall ensure conpliance with substantive
requirenents and provide an opportunity for coment by the
public and by the state agencies and |ocal governnents that
woul d ot herwi se inplenment these |aws as foll ows:

(i) Before proposing any substantive requirenents, the
departnment or potentially liable persons, if directed to do so
by the departnent, shall consult with the state agencies and
| ocal governnents to identify potential permts and to obtain
written docunmentation from the consulted agencies regarding the
substantive requirenents for permts exenpted under RCW
70. 105D. 090.

(11) The pernits——propesed—+FoF exenptions and the
substantive requirenents, to the extent they are known, shall be
identified by the departnent in the order, decree, or if the
cleanup is being conducted by the departnent, in the work plan
prepared by the departnent.

(iii1) A public notice of the order, decree or work plan
shall be issued in accordance with WAC 173-340-600. The notice
shall specifically identify the permts propesed—for—exenption
exenpted under RCW 70.105D.090 and seek coment on these
exenptions the substantive requirenents proposed to be applied

to the renedial action. This notice shall be miled to the
state agencies and |ocal governnents that would otherw se
i npl enent these permts. This notice shall also be mailed to

the sane individuals that the state agencies and |ocal
government have identified that would nornmally be nmailed notice
toif a permt was being issued.

(iv) Substantive requirenments, to the extent known and
identified by the state agencies and |ocal governnents before
issuing the order, decree or work plan and those identified by
the state agencies and |ocal governnment during the public
comment period shall be incorporated into the order, decree or
work plan if approved by the departnent.

(e) It shall be the continuing obligation of persons
conducting renedial actions to determne whether additional
permts or approvals or substantive requirenents are required.
In the event that either the person conducting the renedial
action or the departnment becones aware of additional permts or
approval s or substantive requirenments that apply to the renedi al
action, they shall pronptly notify the other party of this
know edge. The departnent, or the potentially |iable person at
the departnment's request, shall consult with the state or |oca
agency on these additional requirenents. The departnent shal
make the final determnation on the application of any
addi ti onal substantive requirenents at the site.
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WAC 173-340-720 G ound water cleanup standards.

(1) General considerations.

(a) Gound water cleanup levels shall be based on estinates
of the highest beneficial use and the reasonable naxinmum
exposure expected to occur wunder both current and potential
future site use conditions. The departnment has determ ned that
at nost sites use of ground water as a source of drinking water
is the beneficial use requiring the highest quality of ground
water and that exposure to hazardous substances through
ingestion of drinking water and other donestic uses represents
t he reasonabl e maxi num exposure. Unless a site qualifies under
subsection (2) of this section for a different ground water
beneficial use, ground water cleanup levels shall be established
using this presuned exposure scenario and be established in

accordance with subsection (3), (4) or (5) of this section. | f
the site qualifies for a different ground water beneficial use,
ground water cleanup Ilevels shall be established under

subsection (6) of this section.

(b) I'n the event of a release of a hazardous substance at a
site, a cleanup action conplying with this chapter shall be
conducted to address all areas where the concentration of the
hazar dous substance in ground water exceeds cleanup |evels.

(c) Gound water cleanup levels shall be established at

concentrations that do not directly or indirectly cause
violations of surface water, sedinents, soil, or air cleanup
standards established under this chapter or other applicable
state and federal |aws. A site that qualifies for a Method C

ground water cleanup |evel under this section does not
necessarily qualify for a Method C cleanup |evel in other nedia.
Each nmedium nust be evaluated separately using the criteria
applicable to that medium

(d) The departnent may require nore stringent cleanup
| evel s than specified in this section where necessary to protect
ot her beneficial uses or otherw se protect human health and the

envi ronnent . Any inposition of nore stringent requirenents
under this provision shall conply wth WAC 173-340-702 and 173-
340- 708. The following are exanples of situations that may

require nore stringent cleanup |evels:

(i) Concentrations that are necessary to protect sensitive
subgr oups;

(i) Concentrations that elimnate or mnimze the
potential for food chain contam nation

(rii) Concentrations that elimnate or mnimze the
potential for damage to soils or biota in the soils which could
inmpair the use of the soil for agricultural or silvicultural
pur poses;
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(1v) Concentrations that elimnate or mnimze the
potential for the accunulation of vapors in buildings or other
structures to concentrations which pose a threat to human health
or the environment; and

(v) Concentrations that protect nearby surface waters.

(2) Potable ground water defined. Gound water shall be
classified as potable to protect drinking water beneficial uses
unl ess the follow ng can be denonstrated:

(a) The ground water does not serve as a current source of
dri nki ng water;

(b) The ground water is not a potential future source of
drinking water for any of the foll ow ng reasons:

(i) The ground water is present in insufficient quantity to
yield greater than 0.5 gallon per mnute on a sustainable basis
to a well constructed in conpliance with chapter 173-160 WAC and

in accordance wth normal donestic water well construction
practices for the area in which the site is |ocated;
(1) The ground water cont ai ns nat ur al backgr ound

concentrations of organic or inorganic constituents that nmake
use of the water as a drinking water source not practicable.
Ground water containing total dissolved solids at concentrations
greater than 10,000 ng/l shall normally be considered to have
fulfilled this requirenent; (NOTE: The total dissolved solids
concentration provided here is an exanple. There may be other
situations where high natural background |evels also neet this
requirenent.) or

(itii) The ground water is situated at a great depth or
| ocation that makes recovery of water for drinking water
pur poses technically inpossible; and

(c) The department determines it is unlikely that hazardous
substances wll be transported from the contam nated ground
water to ground water that is a current or potential future
source of drinking water, as defined in (a) and (b) of this
subsection, at concentrations which exceed ground water quality
criteria published in chapter 173-200 WAC.

In making a determnation wunder this provision, the
department shall consider site-specific factors including:

(i) The extent of affected ground water;

(ii) The distance to existing water supply wells;

(tiit) The likelihood of interconnection between the
contam nated ground water and ground water that is a current or
pot enti al future source of drinking water due to well
construction practices in the area of the state where the site
i s | ocated,

(iv) The physical and chemcal characteristics of the
hazar dous subst ance;

(v) The hydrogeol ogic characteristics of the site;
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(vi) The presence of discontinuities in the affected
geol ogic stratum and

(vii) The degree of confidence in any predictive nodeling
per f or med.

(d) Even if ground water is classified as a potential
future source of drinking water under (b) of this subsection,
t he departnment recognizes that there nay be sites where there is

an extrenely low probability that the ground water will be used
for that purpose because of the site’'s proximty to surface
water that is not suitable as a donmestic water supply. An

exanple of this situation would be shallow ground waters in
close proximty to marine waters such as on Harbor Island in
Seattle. At such sites, the departnment may allow ground water
to be classified as nonpotable for the purposes of this section
if each of the following conditions can be denonstrated. These
determ nations nust be for reasons other than that the ground
water or surface water has been contam nated by a release of a
hazar dous substance at the site.

(i) The conditions specified in (a) and (c) of this
subsection are net;

(ii1) There are known or projected points of entry of the
ground water into the surface water;

(tii1) The surface water is not classified as a suitable
donestic water supply source under chapter 173-201A WAC,

(iv) The ground water is sufficiently hydraulically
connected to the surface water that the ground water is not
practicable to use as a drinking water source.

(3) Method A cleanup levels for potable ground water.

(a) Applicability. Method A ground water cleanup |evels
may only be used at sites qualifying under WAC 173-340-704(1).

(b) Ceneral requirenments. Method A cleanup |evels shall be
at least as stringent as all of the follow ng:

(i) Concentrations listed in Table 720-1 and conpliance
wi th the correspondi ng footnotes;

(1i) Concentrations established under applicable state and
federal |aws, including the follow ng requirenents:

(A) Maxi mum contam nant |evels established under the Safe
Drinking Water Act and published in 40 C F. R 141,

(B) Maximum contam nant |evel goals for noncarcinogens
established under the Safe Drinking Water Act and published in
40 C. F. R 141;

(O Maximum contam nant |evels established by the state
board of health and published in chapter 246-290 WAC.

(iti1) For hazardous substances deened i ndicator hazardous
substances for ground water under WAC 173-340-708(2) and for
which there is no value in Table 720-1 or applicable state and
f eder al | aws, concentrations that do not exceed natura
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background or the practical quantitation limt, subject to the
limtations in this chapter.

(iv) Protection of surface water benefi ci al uses.
Concentrations established in accordance wth the nethods
specified in WAC 173-340-730 for protecting surface water
beneficial uses, unless it <can be denobnstrated that the
hazardous substances are not likely to reach surface water.
This denonstration mnust be based on factors other than
i npl enentation of a cleanup action at the site.

(4) Method B cl eanup |l evels for potable ground water.

(a) Applicability. Met hod B potable ground water cleanup
| evel s consi st of standard and nodified cleanup |evels
determ ned using the procedures in this subsection. Ei t her
standard or nodified Method B ground water cleanup |evels based
on drinking water beneficial uses nay be used at any site.

(b) Standard Method B potable ground water cleanup |evels.
Where the ground water cleanup level is based on a drinking
wat er beneficial use, standard Method B cleanup |evels shall be
at least as stringent as all of the foll ow ng:

(i) Applicable state and federal |[aws. Concentrations
established under applicable state and federal |aws, including
the requirenents in subsection (3)(b)(ii) of this section;

(1) Protection  of surface water benefi ci al uses.
Concentrations established in accordance wth the nethods
specified in WAC 173-340-730 for protecting surface water
beneficial wuses, unless it <can be denonstrated that the
hazardous substances are not Ilikely to reach surface water.
This denonstration nust be based on factors other than
i npl enentation of a cleanup action at the site.

(iii) Human health protection. For hazardous substances
for which sufficiently protective, health-based criteria or
standards have not been established under applicable state and
federal |aws, those concentrations which protect human health as
determ ned by the foll ow ng nethods:

(A) Noncar ci nogens. Concentrations that are estimated to
result in no acute or chronic toxic effects on human health as
determ ned usi ng Equation 720-1.

[Equation 720-1]

Ground water cleanup level = RiD x ABW x UCF x HQ X AT
(ug/l) DWIR x INH x DWF X ED

Where:

RfD =  Reference Dose as specified in WAC 173-340-708(7)
(mg/kg-day)
ABW = Average body weight during the perieelef exposure
duration (16 kg)
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UCF=  Unit conversion factor (1,000 ug/mg)

HQ = Hazard quotient (1) (unitless)
AT = Averaging time (6 years)
DWIR =  Drinking water ingestion rate (1.0 liter/day)
INH = Inhalation correction factor (use value of 2 for volatile

organic compounds and 1 for all other substances
[unitless])
DWF = Drinking water fraction (1.0) (unitless)

ED = Exposureduration (6 years)
(B) Carcinogens. For known or suspected carcinogens,
concentrations for which the upper bound on the estimted excess
cancer risk is less than or equal to one in one mllion (1 x 10

®) as determ ned using Equation 720-2.

[Equation 720-2]

Ground water cleanup level = RISK x ABW x EHEE AT x UCF
(ug/ CPF x DWIR x BUR ED x INH x DWF

Where:
RISK = Acceptable cancer risk level (1 in 1,000,000) (unitless)

ABW = Average body weight during the perieg-ef exposure
duration (70 kg)
HIFE AT =  Lifetime Averaging time (75 years)

UCF=  Unit conversion factor (1,000 ug/mg)

CPF = Carcinogenic potency factor as specified in WAC 173-340-
708(8) (kg-day/mg)
DWIR =  Drinking water ingestion rate (2.0 liters/day)

BUR ED= Exposureduration Buration-ef-expesure (30 years)

INH = Inhalation correction factor (use value of 2 for volatile
organic compounds and 1 for all other substances
[unitless])

DWF = Drinking water fraction (1.0) (unitless)

(C Petroleum m xtures. For noncarcinogenic effects of
petrol eum m xtures, a total petroleum hydrocarbon cleanup |eve
shall be calculated taking into account the additive effects of
the petroleum fractions and volatile organic conpounds present
in the petroleum m xture. Equation 720-3 shall be used for this
cal cul ati on. Cl eanup levels for other noncarcinogens and known
or suspected carcinogens within the petroleum m xture shall be
cal cul ated using Equations 720-1 and 720-2. See Table 830-1 for
the anal yses required for various petroleum products to use this
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nmet hod. A total petroleum hydrocarbon cleanup Ilevel for
petroleum mxtures derived wusing Equation 720-3 shall be
adj usted when necessary so that biological degradation of the
petroleum does not result in exceedances of the naxinum
contam nant |evels in chapter 246-290 WAC or natural background,
whi chever i s higher.

[Equation 720-3]
C.= HI x AT
DWIRxDWEXED |, < F(1)x INH()
ABW xUCF < RD()

Editor's note: "AT" and "ED" added to equation.

Where:
Cw=  TPH ground water cleanup level (ug/l)
HI =  Hazard index (1) (unitless)

AT =  Averaging time (6 years)

DWIR =  Drinking water intake rate (1.0 liter/day)
DWF =  Drinking water fraction (1.0) (unitless)
ED =  Exposureduration (6 years)
ABW =  Average body weight during the exposure peried

duration (16 kg)
UCF=  Unit conversion factor (1,000 ug/mg)

Fq=  Fraction by weight of petroleum component (i)
(unitless) (Use site-specific ground water composition
data, provided the datais representative of present and
future conditions at the site, or use the ground water
composition predicted by-thefeur-phase partitioning
fredel under WAC 173-340-747(6))

INHg = Inhalation correction fraction for petroleum component
(i) (use value of 2 for volatile organic compounds and
1 for all other components [unitless])

RfD; =  Reference dose of petroleum component (i) as
specified in WAC 173-340-708(7) (mg/kg-day)

n=  Thenumber of petroleum components (petroleum

fractions plus volatile organic compounds with an
RfD) present in the petroleum mixture. (See Table
830-1.)

(c) Modified Method B potable ground water cleanup |evels.
Modi fied Method B ground water cleanup levels for drinking water
beneficial uses are standard Method B ground water cleanup
levels nodified with chem cal-specific or site-specific data.
When nmaking these adjustnents, the resultant cleanup |evels
shall mneet applicable state and federal laws and health risk
levels for standard Method B ground water cleanup |evels.
Changes to exposure assunptions nust conply with WAC 173-340-
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708(10). The follow ng adjustnments may be made to the default
assunptions in the standard Mthod B -equations to derive
nodi fied Method B ground water cleanup levels for drinking water
benefi cial uses:

(i) The inhalation correction factor 1is an adjustnent
factor that takes into account exposure to hazardous substances
that are volatilized and inhaled during showering and other
donestic activities. When avail abl e, hazardous substance-
specific information may be used to estimate this factor;

(ii) Where separate toxicity factors (reference doses and
carci nogenic potency factors) are available for inhalation and
or al exposures, the health hazards associated wth the
i nhal ation of hazardous substances in ground water during
showering and other donestic activities may be evaluated
separately from the health hazards associated with ingestion of
drinking water. In these cases, the ground water cleanup |eve
based on ingestion of drinking water shall be nodified to take
into account nultiple exposure pathways in accordance with WAC
173- 340-708(6);

(tii1) The toxicity equivalency factor procedures described
in WAC 173-340-708(8) may be used for assessing the potenti al
carcinogenic risk of mxtures of chlorinated dibenzo-p-dioxins,
chl ori nated di benzof urans and pol ycyclic aromatic hydrocarbons;

(iv) Adjustnents to the reference dose and cancer potency
factor may be nmade if the requirements in WAC 173-340-708 (7)
and (8) are net; and

(v) Modifications incorporating new science as provided for
in WAC 173-340-702 (14), (15) and (16).

(d) Using nodified Method B to evaluate ground water
remedi ation levels. In addition to the adjustnents allowed under
(c) of this subsection, other adjustnments to the reasonable
maxi mum exposure scenario or default exposure assunptions are
al l oned when using a quantitative site-specific risk assessnent
to evaluate the protectiveness of a renedy. See WAC 173- 340-
355, 173-340-357, and 173-340-708 (3)(d) and (10)(b).

(5) Method C cleanup levels for potable ground water.

(a) Applicability. Met hod C potable ground water cleanup
| evels consist of standard and nodified cleanup |levels as
described in this subsection.

The department may approve of both standard and nodified
Method C ground water cleanup levels based on drinking water
beneficial wuses only at sites qualifying under WAC 173-340-
706(1).

(b) Standard Method C potable ground water cleanup |evels.
Where the ground water cleanup level is based on a drinking
wat er beneficial use and the site qualifies for a Mthod C
ground water cleanup level, the standard Method C cleanup |evels
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for ground water shall be at least as stringent as all of the
fol | ow ng:

(i) Applicable state and federal |[aws. Concentrations
established under applicable state and federal |aws, including
the requirenents in subsection (3)(b)(ii) of this section;

(1) Protection  of surface water benefi ci al uses.

Concentrations established in accordance wth the nethods
specified in WAC 173-340-730 for protecting surface water
beneficial wuses, unless it <can be denonstrated that the
hazardous substances are not likely to reach surface water.
This denonstration nust be Dbased on factors other than
i npl enentation of a cleanup action at the site.

(iii) Human health protection. For hazardous substances
for which sufficiently protective, health-based standards or
criteria have not been established under applicable state and
federal |aws, those concentrations that protect human health as
determ ned using the foll ow ng nethods:

(A) Noncar ci nogens. Concentrations that are estimated to
result in no significant acute or chronic toxic effects on human
health and are estimated using Equation 720-1, except that the
average body weight shall be 70 kg and the drinking water intake
rate shall be 2 liters/day;

(B) Carcinogens. Concentrations for which the upper bound
on the estinmated excess cancer risk is less than or equal to one
in one hundred thousand (1 x 10°), using Equation 720-2;

(© Petroleum m xtures. Cleanup levels for petroleum
m xtures shall be determned as specified in subsection
(4) (b)) (iii) (O of this section except that the average
body weight shall be 70 kg and the drinking water rate shall be
2 liters/day.

(c) Modified Method C potable ground water cleanup |evels.
Modi fied Method C ground water cleanup levels for drinking water
beneficial wuses are standard Mthod C ground water cleanup
|l evel s nodified with chemcal-specific or site-specific data.
The sanme limtations and adjustnents specified for nodified
Met hod B in subsection (4)(c) of this section apply to nodified
Met hod C ground water cleanup |evels.

(d) Using Mdified Mthod C to evaluate ground water
remedi ation |evels. In addition to the adjustnents allowed
under (c) of this subsection, other adjustnents to the
reasonable maxi mum exposure scenario or default exposure
assunptions are allowed when using a quantitative site-specific
ri sk assessnent to evaluate the protectiveness of a renedy. See
WAC 173-340- 355, 173- 340- 357, and 173-340-708 (3)(d) and
(10) (b).

(6) Ceanup levels for nonpotable ground water.
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(a) Applicability. Ground water cleanup levels nmay be
established wunder this subsection only if the contam nated
ground water is not classified as potable under subsection (2)
of this section.

(b) Requirenents. Cleanup l|levels shall be established in
accordance with either of the foll ow ng:

(i) The nethods specified in subsections (3), (4) or (5) of
this section, as applicable, for protection of drinking water
beneficial uses; or

(ii) A site-specific risk assessnent as provided for under
(c) of this subsection for protection of other groundwater
benefi ci al uses.

(c) Site-specific risk assessnent.

(i) Method B site-specific ground water cleanup |evels.
Where a site-specific risk assessnent is used to establish a
Method B ground water cleanup level wunder (b)(ii) of this
subsecti on, the risk assessnent shal | conform to the
requirenents in WAC 173-340-702 and 173-340-708. The risk
assessnment shall evaluate all potential exposure pathways and
ground water uses at the site, including potential inpacts to
persons engaged in site devel opnent or utility construction and

mai nt enance activities. The risk assessnent shall denonstrate
the foll ow ng:
(A) The cleanup levels will neet any applicable state and

federal laws (drinking water standards are not applicable to
t hese sites);

(B) The cleanup levels will result in no significant acute
or chronic toxic effects on human health as denonstrated by not
exceeding a hazard quotient of one (1) for individual hazardous
subst ances;

(© The cleanup levels will result in an upper bound on the
esti mated excess cancer risk that is less than or equal to one
inone mllion (1 x 10° for individual hazardous substances;

(D) For organic hazardous substances and petrol eum
products, the cleanup levels conply with the limtation on free
product in subsection (7)(d) of this section;

(E) The cleanup levels wll not exceed the surface water
cl eanup levels derived under WAC 173-340-730 at the ground water
point of conpliance or exceed the surface water or sedinent
quality standards at any point downstream unless it can be
denonstrated that the hazardous substances are not likely to
reach surface water. This denonstration nust be based on
factors other than inplenmentation of a cleanup action at the
site; and

(F) Were it is denonstrated that hazardous substances are
not likely to reach surface water, the use of a ground water
cleanup level less stringent than a surface water cleanup |eve
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will not pose a threat to surface water through pathways that
could result in ground water affected by the site entering
surface water (such as use of the water for irrigation or
di scharges from foundation drains or utility corridors).

(ii) Method C site-specific ground water cleanup |evels.

(A) Applicability. The departnent may approve of a site-
specific Mthod C ground water cleanup |evel derived under
(b)(ii) of this subsection only at sites qualifying under WAC
173-340-706(1).

(B) Requirenents. Were a site-specific risk assessnent is
used to establish a Method C ground water cleanup |evel under
(b)(ii) of this subsection, the site-specific risk assessnent
shall conmply with the requirenents in (c)(i) of this subsection
except that the level of risk for individual carcinogens shall
be one in one hundred thousand (1 x 10°).

(tii) Limtations on the wuse of site-specific risk
assessnent. If the site-specific risk assessnment results in a
Met hod B or Method C ground water cleanup |evel that exceeds the
applicable potable ground water cleanup |evel derived under
(b)(i) of this subsection, then the potable ground water cleanup
| evel shall be used unless the follow ng conditions are net:

(A Al potentially affected property owners, | ocal
governments, tribes and water purveyors with jurisdiction in the
area potentially affected by the ground water contam nation have
been mailed a notice of the proposal and provided an opportunity

to coment. The notice shall specifically ask for information
on existing and planned uses of the ground water. The notice
shall be in addition to any notice provided under WAC 173-340-
600. In determning whether it is appropriate to use a cleanup
| evel less stringent than the potable ground water cleanup
| evel, the departnent will give greater weight to information

based on an adopted or pending plan or simlar preexisting
docunent .

(B) Fhe For sites where the ground water is classified as
nonpot able under WAC 173-340-720(2)(d), the cleanup action
includes institutional controls conplying with WAC 173-340-440
that will prevent the use of contamnated ground water for
drinking water purposes at any point between the source of
hazardous substances and the point(s) of entry of ground water
into the surface water.

(O For sites where the risk assessnent i ncl udes
assunptions of restricted use or contact with the ground water
(other than for the reason of being nonpotable), or restricted
use of the land above the ground water, the cleanup action
includes institutional controls conplying with WAC 173-340-440
that will inplenent the restrictions.

(7) Adjustnments to cleanup |evels.
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(a) Total site risk adjustnents. Ground water cleanup
| evels for i ndi vi dual hazardous substances developed in
accordance with subsection (4), (5) or (6) of this section,
including those based on applicable state and federal |[aws,

shall be adjusted dowward to take into account exposure to
mul ti pl e hazardous substances and/or exposure resulting from
nore than one pathway of exposure. These adjustnments need to be
made only if, without these adjustnents, the hazard index woul d
exceed one (1) or the total excess cancer risk would exceed one

in one hundred thousand (1 x 10°). These adjustnents shall be
made in accordance with the procedures in WAC 173-340-708 (5)
and (6). In making these adjustnents, the hazard index shal

not exceed one (1) and the total excess cancer risk shall not
exceed one in one hundred thousand (1 x 10°).

(b) Adjustnments to applicable state and federal | aws.
Where a cleanup |evel devel oped under subsection (3), (4), (5),
or (6) of this section is based on an applicable state or
federal law and the level of risk upon which the standard is
based exceeds an excess cancer risk of one in one hundred
thousand (1 x 10° or a hazard index of one (1), the cleanup
| evel shall be adjusted downward so that the total excess cancer
ri sk does not exceed one in one hundred thousand (1 x 10° and
t he hazard i ndex does not exceed one (1) at the site.

(c) Natural background and PQ. considerations. Cl eanup
| evel s determ ned under subsection (3), (4), (5), or (6) of this
section, including cleanup levels adjusted under subsections
(7)(a) and (b) of this section, shall not be set at |evels bel ow
the practi cal guantitation limt or nat ur al backgr ound
concentrations, whichever is higher. See WAC 173-340-707 and
173-340-709 for additional requirenents pertaining to practica
guantitation limts and natural background.

(d) Free—produet Nonaqueous phase liquid limtation. For
organi ¢ hazardous substances and total petroleum hydrocarbons,
the cleanup |evel determ ned under subsection (3), (4), (5), or
(6) shall not exceed a concentration that would result in free
proeduct nonaqueous phase liquid being present in or on the
ground water. Physical observations of ground water at or above
the cleanup level, such as the lack of a film sheen, or
di scoloration of the ground water or |lack of sludge or enulsion
in the ground water, nay be used to determ ne conpliance wth
this requirenent.

(8) Point of conpliance.

(a) Point of conpliance defined. For ground water, the
point of conpliance is the point or points where the ground
wat er cl eanup |evels established under subsection (3), (4), (5),
or (6) of this section nust be attained for a site to be in
conpliance with the cleanup standards. Ground water cleanup
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| evel s shall be attained in all ground waters from the point of
conpliance to the outer boundary of the hazardous substance
pl une.

(b) Standard point of conpliance for all sites. The
standard point of conpliance shall be established throughout the
site from the uppernost |evel of the saturated zone extending
vertically to the |owest nobst depth which could potentially be
affected by the site.

(c) Conditional point of conpliance. Were it can be
denonstrated under WAC 173-340-350 through 173-340-390 that it
is not practicable to neet the cleanup |evel throughout the site
within a reasonable restoration tine franme, the departnment may
approve a conditional point of conpliance that shall be as close
as practicable to the source of hazardous substances, and except
as provided under (d) of this subsection, not to exceed the
property boundary. Where a conditional point of conpliance is
proposed, the person responsible for wundertaking the cleanup

action shall denonstrate that all practicable nethods of
treatnent are to be used in the site cl eanup.

(d) Of-property conditional point of conpliance. A
conditional point of conpliance shall not exceed the property
boundary except in the three situations described below I n
each of these three situations the person responsible for
undertaking the <cleanup action shall denonstrate that, in

addition to making the denonstration required by (c) of this
subsection, the followi ng requirenents are net:

(i) Sktes Properties abutting surface water. Where the
ground water cleanup level is based on protection of surface
wat er beneficial uses under subsection (3), (4), (5 or (6) of
this section, and the property containing the source of
contam nation directly abuts the surface water, the departnent
may approve a conditional point of conpliance that is |ocated
within the surface water as close as technically possible to the
point or points where ground water flows into the surface water
subject to the foll ow ng conditions:

(A) It has been denonstrated that the contam nated ground
water is entering the surface water and will continue to enter
the surface water even after inplenentation of the selected
cl eanup action;

(B) It has been denonstrated under WAC 173-340-350 through
173-340-390 that it is not practicable to neet the cleanup |eve
at a point within the ground water before entering the surface
water, within a reasonable restoration tinme frane;

(O Use of a mxing zone wunder WAC 173-201A-100 to
denonstrate conpliance with surface water cleanup |evels shal
not be all owed;
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(D) Gound water discharges shall be provided wth al
known avail abl e and reasonabl e net hods of treatnent before being
rel eased into surface waters;

(E) G ound water discharges shall not result in violations
of sedinment quality values published in chapter 173-204 WAC,

(F) Gound water and surface water nonitoring shall be
conducted to assess the long-term performance of the selected
cleanup action including potential bioaccunulation problens
resulting from surface water concentrations below nethod
detection limts; and

(G Before approving the conditional point of conpliance, a
notice of the proposal shall be nailed to the natural resource
trustees, the Washington state departnent of natural resources
and the United States Arny Corps of Engineers. The notice shal
be in addition to any notice provided under WAC 173-340-600 and
invite cooments on the proposal.

(ii) SHtes Properties near, but not abutting, surface
wat er . Where the ground water cleanup level 1is based on
protection of surface water beneficial uses under subsection
(3), (4), (5) or (6) of this section and the property that is
the source of the contamnation is |ocated near, but does not
directly abut, a surface water body, the departnent nay approve
a conditional point of conpliance that is l|located as close as
practicable to the source, not to exceed the point or points
where the ground water flows into the surface water.

For a conditional point of conpliance to be approved under
this provision the conditions specified in (d)(i) of this
subsection nust be net and the affected property owners between
the source of contamination and the surface water body nust
agree in witing to the use of the conditional point of
conpl i ance. Al so, if the eceontamnation—has—noet—reached ground
water cleanup level is not exceeded in the ground water prior to
its entry into the surface water, the conditional point of
conpliance cannot extend beyond the extent of ground water
contam nati on above the cleanup level at the tine the departnent
approves the conditional point of conpliance.

(iii1) Area-wide conditional point of conpliance. As part
of renedy selection, the departnent nmy approve an area-w de
conditional point of conpliance to address an area-w de ground
wat er contam nation problem The area-w de conditional point(s)
of conpliance shall be as close as practicable to each source of
hazar dous substances, not to exceed the extent of ground water
contam nation at the time the departnment approves an area-w de
condi tional point of conpliance.

This provision may be applied only at areas that are
af fected by hazardous substances released from nmultiple sources
that have resulted in comm ngled plunes of contam nated ground
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water that are not practicable to address separately. A site
may have nore than one area-w de conditional point of conpliance
to address multiple sources and types of contam nants. An area-
wi de conditional point of conpliance nay be approved under this
provision only if all of the follow ng conditions have been net:

(A) The person conducting the cleanup action has conplied
W th WAC  173-340- 350 t hr ough 173- 340- 390, i ncl udi ng a
denonstration that it is not practicable to neet a point of
conpliance throughout the ground water contamination within a
reasonabl e restoration tine frane;

(B) A plan has been developed for inplenentation of the
cl eanup action, including a description of how any necessary
access to the affected properties wll be obtained;

(© If the contam nated ground water is considered to be
pot abl e under WAC 173-340-720(2), current developnents in the
area enconpassed by the area-wide conditional poi nt of
conpliance and any other areas potentially affected by the
ground water contam nation are served by a public water system
that obtains its water from an offsite source and it can be
denonstrated that the water system has sufficient capacity to
serve future devel opnent in these areas. This denonstration may
be made by obtaining a witten statenent to this effect fromthe
wat er system operator;

(D) Al property owners, tribes, local governnents, and
water purveyors wth jurisdiction in the area potentially
affected by the ground water contam nation, have been nailed a
notice of the proposal to establish an area-w de conditional
poi nt of conpliance and provided an opportunity to conmment. The
notice shall specifically ask for information on existing and

pl anned uses of the ground water. The notice shall be in
addition to any notice provided under WAC 173-340-600. The
department will give greater weight to information based on an

adopted or pending plan or simlar preexisting docunent. Wen
the departnment is providing technical assistance under WAC 173-
340-515, the departnent shall also provide an opportunity to
comment to the public through the Site Register before issuing a
written opinion.

(E) Oher conditions as determned by the departnent on a
case-by-case basis.

(e) Monitoring wells and surface water conpliance.

(i) The departnment may require or approve the use of upland
nonitoring wells |located between the surface water and the
source of contamnation to establish conpliance where a
conditional point of conpliance has been established under
subsection (8)(d)(i) or (ii) of this section.

(11) Wiere such nonitoring wells are used, the departnent
shoul d consider an estimate of natural attenuation between the
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nonitoring well and the point or points where ground water flows
into the surface water in evaluating whether conpliance has been
achi eved.

(ti1) Wien evaluating how much, if any, natural attenuation
will occur, the departnment shall consider site-specific factors
i ncl udi ng:

(A) Whether the ground water could reach the surface water
in ways that would not provide for natural attenuation wthin
the ground water flow system (such as short circuiting through
high perneability zones, utility corridors or foundation
drains); and

(B) Wiether changes to the ground water chem stry due to
natural attenuation processes would cause an exceedance of
surface water or sedinent quality standards.

(9) Conpliance nonitoring.

(a) When ground water cleanup |evels have been established
at a site, sanpling of the ground water shall be conducted to
determne if conpliance with the ground water cleanup |evels has

been achi eved. Conpliance with ground water cleanup |evels
shall be determned by analysis of ground water sanples
representative of the ground water. Surface water analysis,

bi oassays or other biononitoring nmethods may also be required
where the ground water cleanup level is based on protection of

surface water. Sanpling and analytical procedures shall be
defined in a conpliance nonitoring plan prepared under WAC 173-
340-410. The sanple design shall provide data that are

representative of the site.

(b) Analyses shall be conducted on unfiltered ground water
sanples, unless it can be denonstrated that a filtered sanple
provides a nore representative neasure of ground water quality.
Ecolegy The departnent expects that filtering will generally be
acceptable for iron and nanganese and other naturally occurring
i norgani ¢ substances where:

(1) A properly constructed nonitoring well cannot be
sufficiently devel oped to provide low turbidity water sanples;

(ii) Due to the natural background concentration of
hazar dous substances in the aquifer nmaterial, unfiltered sanples
would not provide a representative neasure of ground water
quality; and

(tit) Filtering is performed in the field wth all
practicabl e neasures taken to avoid exposing the ground water
sanple to the anbient air before filtering.

(c) The data analysis and evaluation procedures used to
eval uate conpliance with ground water cleanup |evels shall be
defined in a conpliance nonitoring plan prepared under WAC 173-
340-410. These procedures shall neet the follow ng general
requi renents:




Page 188 MICA Cl eanup Regul ation
February 12, 2001 173-340- 720

(1) Methods of data analysis shall be consistent wth the
sanpling design

(ii) Wien cleanup levels are based on requirenents
specified in applicable state and federal |aws, the procedures
for eval uating conpliance that are specified in those
requi renents shall be used to evaluate conpliance with cleanup
| evel s unl ess those procedures conflict with the intent of this
section;

(ti1) Wiere procedures for evaluating conpliance are not
specified in an applicable state and federal law, statistical
nmet hods wused shall be appropriate for the distribution of
sanpling data for each hazardous substance. | f t he
distributions for hazardous substances differ, nore than one
statistical nethod nmay be required,

(itv) Conpliance with ground water cleanup |evels shall be
determned for each ground water nonitoring well or other
nonitoring points such as a spring;

(v) The data analysis procedures identified in the
conpliance nonitoring plan shall specify the statistical
paranmeters to be used to determ ne conpliance with ground water
cl eanup | evel s.

(A) For cleanup levels based on short-term or acute toxic
effects on human health or the environnment, an upper percentile
concentration shall be used to evaluate conpliance wth ground
wat er cl eanup | evels.

(B) For cleanup levels based on chronic or carcinogenic
threats, the true nean concentration shall be used to evaluate
conpliance with ground water cleanup |evels.

(vi) When active ground water restoration is perfornmed, or
contai nment technologies are wused that incorporate active
punmpi ng of ground water, conpliance with ground water cleanup
| evel s shall be determ ned when the ground water characteristics
at the site are no longer influenced by the cleanup action.

(d) When data anal ysis procedures for evaluating conpliance
are not specified in an applicable state or federal |aw, the
foll ow ng procedures shall be used:

(1) A confidence interval approach that neets the follow ng
requi renents:

(A) The upper one-sided ninety-five percent confidence
limt on the true nean ground water concentration shall be |ess
than the ground water <cleanup |Ievel. For | ognormal |y
distributed data, the upper one-sided ninety-five percent
confidence limt shall be calculated using Land' s nethod; and

(B) Data shall be assumed to be lognormally distributed
unl ess this assunption is rejected by a statistical test. If a
| ognormal distribution is inappropriate, data shall be assuned
to be normally distributed unless this assunption is rejected by
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a statistical test. The Wtest, D Agostino's test, or, censored
probability plots, as appropriate for the data, shall be the
statistical nmethods wused to determne whether the data is
| ognormal |y or normal ly distributed.

(i) Eval uati ons conduct ed under subsecti on {10}
(9)(c)(v)(A) of this subsection may use a paranetric test for
percentiles based on tolerance intervals to test the proportion
of ground water sanples having concentrations |ess than the

ground water cleanup |evel. When using this method, the true
proportion of sanples that do not exceed the ground water
cleanup |evel shall not be Iless than ninety percent.
Statistical tests shall be perforned with a Type | error |eve
of 0.05; or

(iii) Oher statistical methods approved by the departnent.

(e) Al data analysis nethods wused, including those
specified in state or federal law, nust neet the follow ng

requi renents:

(1) No single sanple concentration shall be greater than
two tinmes the ground water cleanup |evel. Hi gher exceedances to
control false positive error rates at five percent my be
approved by the departnment when the cleanup level is based on
background concentrations; and

(i1i) Less than ten percent of the sanple concentrations
shal | exceed the ground water cleanup |evel during a
representative sanpling period. H gher exceedances to contro
false positive error rates at five percent may be approved by
the departnent when the cleanup level is based on background
concentrations; and

(f) When using statistical nmethods to denonstrate
conpliance wth ground water cleanup levels, the follow ng
procedures shall be used for measurenents below the practical
guantitation limt:

(i) Measurenents below the nethod detection |imt shall be
assigned a value equal to one-half the nethod detection limt
when not nore than fifteen percent of the neasurenents are bel ow
the practical quantitation limt.

(1i1) Measurenents above the nethod detection limt but
bel ow the practical quantitation |limt shall be assigned a val ue
equal to the nmethod detection limt when not nore than fifteen
percent of the neasurenments are below the practical quantitation
limt.

(tii) Wiaen between fifteen and fifty percent of the
measurenents are below the practical quantitation |limt and the
data are assuned to be lognormally or normally distributed,
Cohen's nethod shall be used to calculate a corrected nean and
standard deviation for use in calculating an upper confidence
limt on the true nean ground water concentration.
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(tv) If nore than fifty percent of the neasurenents are
bel ow the practical quantitation [imt, the |argest value in the
data set shall be used in place of an upper confidence limt on
the true nmean ground water cal cul ation.

(v) If a hazardous substance or petroleum fraction has
never been detected in any sanple at a site and these substances
are not suspected of being present at the site based on site
history and other know edge, that hazardous substance or
petroleum fraction nay be excluded from the statistical
anal ysi s.

(vi) The departnment nay approve alternate statistical
procedures for handling nondetected values or values below the
practical quantitation limt.
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WAC 173-340-730 Surface water cleanup standards.

(1) General considerations.

(a) Surface water cleanup levels shall be based on
estimates of the highest beneficial use and the reasonable
maxi mum exposure expected to occur under both current and
potential future site use conditions. The classification and
the highest beneficial use of a surface water body, determ ned
in accordance wth chapter 173-201A WAC, shall be wused to
establish the reasonable maxi mum exposure for that water body.
Surface water cleanup levels shall wuse this presunmed exposure
scenario and shall be established in accordance wth this
section.

(b) In the event of a release of a hazardous substance to
surface water from a site, a cleanup action that conplies wth
this chapter shall be conducted to address all areas of the site
where the concentration of the hazardous substances in the
surface water exceeds cl eanup |evels.

(c) Surface water cleanup levels established under this
section apply to those surface waters of the state affected or
potentially affected by releases of hazardous substances from
sites addressed under this chapter. Eeelegy The departnent does

not expect that cleanup standards will be applied to storm water
runoff that is in the process of being conveyed to a treatnent
system

(d) Surface water cleanup levels shall be established at
concentrations that do not directly or indirectly cause
violations of ground water, soil, sedinent, or air cleanup
standards established under this chapter or other applicable
state and federal |aws. A site that qualifies for a Method C

surface water cleanup |evel under this section does not
necessarily qualify for a Method C cleanup |evel in other nedia.
Each nmedium nmust be evaluated separately using the criteria
applicable to that medi um

(e) The departnent may require nore stringent cleanup
| evel s than specified in this section where necessary to protect
ot her beneficial uses or otherw se protect human health and the
environment. Any inposition of nore stringent requirenents under
this provision shall conply with WAC 173-340-702 and 173-340-
708.

(2) Method A surface water cleanup |evels.

(a) Applicability. Met hod A surface water cleanup |evels
may only be used at sites that qualify under WAC 173-340-704(1).
(b) Ceneral requirenents. Met hod A surface water cleanup

| evel s shall be at |east as stringent as all of the follow ng:
(1) Concentrations established under applicable state and
federal |aws, including the follow ng requirenents:
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(A Al water quality criteria published in the water
quality standards for surface waters of the state of WAashi ngton
chapter 173-201A WAC, as anended;

(B) Water quality criteria based on the protection of
aquatic organisns (acute and chronic criteria) and human heal th
publ i shed under section 304 of the C ean Water Act.

(C© National toxics rule (40 CF. R Part 131);

(ii) For surface waters that are classified as suitable for
use as a donestic drinking water supply under chapter 173-201A
(excluding marine waters), concentrations derived using the
met hods specified in WAC 173-340-720 for drinking water
beneficial uses; and

(tii) For a hazardous substance deened an indicator
hazar dous substance for surface water under WAC 173-340-708(2)
and for which there is no value in applicable state and federa
laws, a concentration that does not exceed the natural
background concentration or the practical quantitation limt,
subject to the limtations in this chapter.

(3) Method B surface water cleanup |evels.

(a) Applicability. Method B surface water cleanup |evels
consi st of standard and nodified cleanup levels as described in
this subsection. Either standard or nodified Method B surface

wat er cleanup |levels may be used at any site.

(b) Standard Method B surface water cleanup |evels.
Standard Method B cleanup levels for surface waters shall be at
| east as stringent as all of the follow ng:

(i) Applicable state and federal |[aws. Concentrations
establi shed under applicable state and federal |aws, including
the foll owi ng requirenents:

(A Al water quality criteria published in the water
quality standards for surface waters of the state of Washi ngton
chapter 173-201A WAC,

(B) Water quality criteria based on the protection of
aquatic organisns (acute and chronic criteria) and human health
publ i shed under section 304 of the Clean Water Act unless it can
be denonstrated that such «criteria are not relevant and
appropriate for a specific surface water body or hazardous
subst ance; and

(C National toxics rule (40 CF. R Part 131);

(ii) Environmental effects. For hazardous substances for
whi ch environnmental effects-based concentrations have not been
est abl i shed under applicabl e state or f eder al | aws,

concentrations that are estimated to result in no adverse
effects on the protection and propagation of wildlife, fish, and
ot her aquatic life. Whol e effluent toxicity testing using the
protocols described in chapter 173-205 WAC may be used to nake
this denonstration for fish and aquatic life;
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(ti1) Human health protection. For hazardous substances
for which sufficiently protective, health-based criteria or
standards have not been established under applicable state and
federal |aws, those concentrations that protect human health as
determ ned by the foll ow ng nethods:

(A) Noncar ci nogens. For surface waters that support or
have the potential to support fish or shellfish populations,
concentrations which are estimated to result in no acute or
chronic toxic effects on human health as determ ned using
Equati on 730-1.

[Equation 730-1]

Surface water cleanup level = RfD x ABW x UCFI x UCF2 x HQ X AT
(ug/) BCF x FCR x FDF X ED

Where:
RfD =  Reference Dose as specified in WAC 173-340-708(7)
(mg/kg-day)
ABW = Average body weight during the exposure duration peried
(70 kg)
UCFl = Unit conversion factor (1,000 ug/mg)
UCF2 = Unit conversion factor (1,000 gramg/liter)
BCF = Bioconcentration factor as defined in WAC 173-340-708(9)
(liters’kilogram)
FCR = Fish consumption rate (54 grams/day)
FDF=  Fishdiet fraction (0.5) (unitless)
HQ = Hazard quotient (1) (unitless)

AT = Averaging time (30 years)

ED =  Exposure duration (30 years)
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(B) Carcinogens. For surface waters which support or have
the potential to support fish or shellfish popul ations,
concentrations that are estimated to result in an excess cancer
risk less than or equal to one in one million (1 x 10° as
determ ned usi ng Equation 730-2.

[Equation 730-2]

Surface water cleanup level = RISK x ABW x EHEE AT x UCFI x UCF2
(ug/l CPF x BCF x FCR x FDF x BUR ED

Where:
CPF = Carcinogenic Potency Factor as specified in WAC 173-340-708(8)
(kg-day/mg)
RISK =  Acceptable cancer risk level (1 in 1,000,000) (unitless)

ABW = Average body weight during the exposure duration peried (70 kg)

HIFE AT=  Lifetime Averaging time (75 years)
UCFl = Unit conversion factor (1,000 ug/mg)
UCF2 = Unit conversion factor (1,000 gramg/liter)
BCF = Bioconcentration factor as defined in WAC 173-340-708(9)
(litersg’kilogram)
FCR = Fish consumption rate (54 grams/day)

FDF = Fishdiet fraction (0.5) (unitless)

BURED = Exposure duration ef-expesure (30 years)
(C© Petroleum m xtures. For noncarcinogenic effects of

petrol eum m xtures, a total petroleum hydrocarbon cleanup |eve
shall be calculated using Equation 730-1 and by taking into
account the additive effects of the petroleum fractions and
vol atil e hazardous substances present in the petroleum m xture.
As an alternative to this calculation, the total petroleum
hydr ocarbon cleanup levels in Table 720-1 may be used. Cl eanup
|l evels for ot her noncar ci nogens and known or suspect ed
carcinogens within the petroleum mxture shall be calcul ated
using Equations 730-1 and 730-2. See Table 830-1 for the
anal yses required for various petroleum products to use this
nmet hod; and

(iv) Drinking water considerations. For surface waters
that are classified as suitable for use as a donestic water
supply under Chapter 173-201A WAC, concentrations derived using
the nethods specified in WAC 173-340-720 for drinking water
benefici al uses.

(c) Mdified Mthod B surface water cleanup |evels.
Modified Method B surface water cleanup levels are standard
Met hod B surface water cleanup levels nodified with chem cal -
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specific or site-specific data. When neking these adjustnents,
the resultant cleanup levels shall neet applicable state and
federal laws and health risk levels required for standard Mt hod
B surface water cleanup levels. Changes to exposure assunptions
must conply with WAC 173-340-708(10). The follow ng adjustnents
may be nade to the default assunptions in the standard Method B
equations to derive nodified Mthod B surface water cleanup
| evel s:

(1) Adjustnents to the reference dose and cancer potency
factor may be nmade if the requirements in WAC 173-340-708 (7)
and (8) are net;

(11) Adjustnents to the bioconcentration factor may be nmade
if the requirenents in WAC 173-340-708(9) are net;

(iii) Were a numeric environnental effects-based water
quality standard does not exist, bioassays that use nethods
other than those specified in chapter 173-205 WAC nay be
approved by the departnment to establish concentrations for the
protection of fish and other aquatic life;

(iv) The toxicity equivalency factor procedures described
in WAC 173-340-708(8) may be used for assessing the potenti al
carcinogenic risk of mxtures of chlorinated dibenzo-p-dioxins,
chl orinated di benzofurans and pol ycyclic aromatic hydrocarbons;
and

(v) Modifications incorporating new science as provided for
in WAC 173-340-702 (14), (15) and (16).

(d) Using nodified Method B to evaluate surface water
remedi ation |evels. In addition to the adjustnents allowed
under subsection (3)(c) of this section, adjustnments to the
reasonabl e maxi mum exposure scenario or default exposure
assunptions are allowed when using a quantitative site-specific
ri sk assessnent to evaluate the protectiveness of a renedy. See
WAC 173-340- 355, 173- 340- 357, and 173-340-708 (3)(d) and
(10) (b).

(4) Method C surface water cleanup |evels.

(a) Applicability. Method C surface water cleanup |evels
consist of standard and nodified cleanup levels as described in
this subsection. Ei t her standard or nodified Method C cl eanup

|l evels may be approved by the departnent iif the person
undertaking the cleanup action can denonstrate that such |evels
are consistent with applicable state and federal |aws, that all
practicable nethods of treat nent have been used, t hat
institutional controls are inplenmented in accordance with WAC
173- 340- 440, and that one or nore of the conditions in WAC 173-
340-706(1) exist.

(b) Standard Method C surface water cleanup |levels. Method
C cleanup levels for surface waters shall be at Ileast as
stringent as all of the follow ng:
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(i) Applicable state and federal |aws. Concentrati ons
establi shed under applicable state and federal |aws, including
the requirements identified in subsection (3)(b)(i) of this
section;

(ii) Environmental effects. For hazardous substances for
which an environnental effects based concentration has not been
established wunder applicable state or federal I|aws, those

concentrations which are estimated to result in no significant
adverse effects on the protection and propagation of wldlife,
fish and other aquatic life. Wiole effluent toxicity testing
using the protocols described in chapter 173-205 WAC may be used
to make this denonstration for fish and aquatic life;

(iii) Human health protection. For hazardous substances
for which sufficiently protective, health-based criteria or
standards have not been established under applicable state and
federal |aws, those concentrations which protect human health as
determ ned by the foll ow ng nethods:

(A) Noncar ci nogens. For surface waters that support or
have the potential to support fish or shellfish populations,
concentrations that are estimated to result in no significant
acute or chronic toxic effects on human health and are estinmated
in accordance with Equation 730-1 except that the fish diet
fraction shall be twenty percent (0.2);

(B) Carcinogens. For surface waters that support or have
the potenti al to support fish or shellfish populations,
concentrations for which the upper bound on the estimted excess
cancer risk is less than or equal to one in one hundred thousand
(1 x 10° and are estimated in accordance with Equation 730-2

except that the fish diet fraction shall be twenty percent
(0.2);

(© Petroleum m xtures. Cleanup levels for petroleum
m xtures shall be <calculated as specified in subsection

(3)(b)(i1i)(C of this section, except that the fish diet
fraction shall be twenty percent (0.2); and

(iv) Drinking water considerations. For surface waters
that are classified as suitable for use as a donestic water
supply under Chapter 173-201A WAC, concentrations derived using
the methods specified for drinking water beneficial uses in WAC
173-340- 720.

(c) Mdified Mthod C surface water cleanup |evels.
Modified Method C surface water cleanup levels are standard
Met hod C surface water cleanup levels nodified with chem cal -
specific or site-specific data. The sanme limtations and
adj ustnments specified for nodified Method B in subsection (3)(c)
of this section apply to nodified Method C surface water cleanup
| evel s.



MICA C eanup Regul ation Page 197
173-340- 730 February 12, 2001

(d) Using nodified Method C to evaluate surface water
remedi ation |evels. In addition to the adjustnents allowed
under subsection (4)(c) of this section, adjustnments to the
reasonabl e nmaxi mum exposure scenario or default exposure
assunptions are allowed when using a quantitative site-specific
ri sk assessnent to evaluate the protectiveness of a renedy. See
WAC 173-340- 355, 173- 340- 357, and 173-340-708 (3)(d) and

(10)(b). _

(5) Adjustnents to cleanup |evels.

(a) Total site risk adjustnents. Surface water cleanup
| evels for i ndi vi dual hazardous substances developed in

accordance wth subsections (3) and (4) of +this section,
including those based on applicable state and federal |aws,
shall be adjusted dowward to take into account exposure to
mul ti pl e hazardous substances and/or exposure resulting from
nore than one pathway of exposure. These adjustnents need to be
made only if, wthout these adjustnents, the hazard index would
exceed one (1) and the total excess cancer risk would exceed one
in one hundred thousand (1 x 10°%. These adjustnents shall be
made in accordance with the procedures specified in WAC 173- 340-
708 (5) and (6). In maki ng these adjustnents, the hazard index
shall not exceed one (1) and the total excess cancer risk shal
not exceed one in one hundred thousand (1 x 10°%).

(b) Adjustnments to applicable state and federal |aws.
Were a cl eanup | evel devel oped under subsection (2), (3) or (4)
of this section is based on an applicable state or federal |aw
and the level of risk upon which the standard is based exceeds
an excess cancer risk of one in one hundred thousand (1 x 10°)
or a hazard index of one (1), the cleanup level shall be
adj usted downward so that the total excess cancer risk does not
exceed one in one hundred thousand (1 x 10°% and the hazard
i ndex does not exceed one (1) at the site.

(c) Natural background and PQ. considerations. Cl eanup
| evel s determ ned under subsections (2), (3) and (4) of this
section, including cleanup |levels adjusted under subsection
(5 (a) and (b) of this subsection, shall not be set at |evels
below the practical quantitation limt or natural background
concentration, whichever is higher. See WAC 173-340-707 and

173-340-709 for additional requirenents pertaining to practica
guantitation limts and natural background concentrations.

(d) Free—produet Nonaqueous phase liquid [imtation. For
organi ¢ hazardous substances and petroleum hydrocarbons, the
cl eanup level shall not exceed a concentration that would result
i n free—preduet nonaqueous phase liquid being present in or on
the surface water. Physical observations of surface water at or
above the cleanup level, such as the lack of a film sheen,
di scoloration, sludge or emulsion in the surface water or
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adjoining shoreline, may be used to determ ne conpliance wth
this requirenent.

(6) Point of conpliance.

(a) The point of conpliance for the surface water cleanup
|l evel s shall be the point or points at which hazardous
substances are released to surface waters of the state unless
the department has authorized a mxing zone in accordance wth
chapter 173-201A WAC.

(b) Where hazardous substances are released to the surface
water as a result of ground water flows, no m xing zone shall be
allowed to denonstrate conpliance with surface water cleanup
| evel s. See WAC 173-340-720 (8)(d) for additional requirenents
for sites where contamnated ground water is flowng into
surface water.

(c) As used in this subsection, “mxing zone” nmeans that
portion of a surface water body adjacent to an effluent outfal
where mxing results in dilution of the effluent wth the
receiving water. See Chapter 173-201A WAC for additional
i nformati on on m xi ng zones.

(7) Conpliance nonitoring.

(a) When surface water cleanup |evels have been established
at a site, sanpling of the surface water shall be conducted to
determine if conpliance with the surface water cleanup |evels
has been achi eved. Sanmpling and anal ytical procedures shall be
defined in a conpliance nonitoring plan prepared under WAC 173-
340-410. The sanple design shall provide data whieh that are
representative of the site.

(b) The data analysis and evaluation procedures used to
eval uate conpliance with surface water cleanup |levels shall be
defined in a conpliance nonitoring plan prepared under WAC 173-
340-410.

(c) Conpliance with surface water cleanup standards shall
be determ ned by analyses of unfiltered surface water sanples,
unless it can be denonstrated that a filtered sanple provides a
nore representative neasure of surface water quality.

(d) When surface water cleanup |levels are based on
requi renents specified in applicable state and federal |aws, the
procedures for evaluating conpliance that are specified in those
requi renents shall be used to evaluate conpliance with surface
wat er cleanup levels unless those procedures conflict with the
intent of this section.

(e) \Where procedures for evaluating conpliance are not

specified in an applicable state and federal |aw, conpliance
with surface water cleanup levels shall be evaluated using
procedures approved by the departnent. Where statistica

nmet hods are used to evaluate conpliance, the statistical nethods
shall be appropriate for the distribution of the hazardous
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substance sanpling data. If the distribution of the hazardous
subst ance sanpling data is inappropriate for statistical nethods
based on a nornal di stribution, then the data nmay be

t ransf or ned. If the distributions of individual hazardous
substances differ, nore than one statistical nethod my be
required.

(f) Sanmpling and analysis of fish tissue, shellfish, or
other aquatic organisns and sedinents nay be required to
suppl ement wat er col um sanpling during conpliance nonitoring.
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WAC 173-340-740 Unrestricted | and use soi | cl eanup
st andar ds.

(1) CGeneral considerations.

(a) Presuned exposure scenario soil cleanup levels shall be
based on estimates of the reasonabl e nmaxi num exposure expected
to occur under both current and future site use conditions. The
departnment has determ ned that residential |land use is generally
the site use requiring the nost protective cleanup |levels and
t hat exposure to hazardous substances under residential |and use
conditions represents the reasonable maxi num exposure scenari o.
Unless a site qualifies for use of an industrial soil cleanup
| evel under WAC 173-340-745, soil cleanup levels shall use this
presunmed exposure scenario and be established in accordance with
this section.

(b) In the event of a release of a hazardous substance to
the soil at a site, a cleanup action conplying with this chapter
shall be conducted to address all areas where the concentration
of hazardous substances in the soil exceeds cleanup |evels at
the rel evant point of conpliance.

(c) The departnment may require nore stringent soil cleanup
standards than required by this section where, based on a site-
specific evaluation, the departnent determnes that this is

necessary to protect human health and the environnent. Any
inposition of nore stringent requirenents under this provision
shal | conply with WAC 173-340-702 and 173-340-708. The

following are exanples of situations that my require nore
stringent cleanup |evels.

(i) Concentrations that elimnate or substantially reduce
the potential for food chain contam nation;

(ii) Concentrations that elimnate or substantially reduce
the potential for damage to soils or biota in the soils which
could inpair the use of soils for agricultural or silvicultura
pur poses;

(ti1) Concentrations necessary to address the potential
health ri sk posed by dust at a site;

(iv) Concentrations necessary to protect the ground water
at a particular site;

(v) Concentrations necessary to protect nearby surface
wat ers from hazardous substances in runoff fromthe site; and

(vi) Concentrations that elimnate or mnimze the
potential for the accurulation of vapors in buildings or other
structures.

(d) Relationship between soil cleanup |evels and other
cl eanup standards. Soil cleanup |levels shall be established at
concentrations that do not directly or indirectly cause

violations of ground water, surface water, sedinent, or air
cl eanup standards established under this chapter or applicable
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state and federal laws. A property that qualifies for a Method
C soil cleanup level under WAC 173-340-745 does not necessarily
qualify for a Method C cleanup level in other nedia. Each
medi um  nust be evaluated separately using the criteria
applicable to that medi um

(2) Method A soil cleanup levels for unrestricted |and use.

(a) Applicability. Method A soil cleanup levels may only
be used at sites qualifying under WAC 173-340-704(1).

(b) General requirenents. Method A soil cleanup |evels
shall be at |east as stringent as all of the follow ng:

(i) Concentrations in Table 740-1 and conpliance with the
correspondi ng footnot es;

(ii) Concentrations established under applicable state and
federal |aws; and

(iii) Concentrations that result in no significant adverse
effects on the protection and propagation of terrestria
ecol ogical receptors using the procedures specified in WAC 173-
340-7490 through 173-340-7493, unless it is denonstrated under
those sections that establishing a soil concentration is
unnecessary; and

(iv) For a hazardous substance that is deened an indicator
hazar dous substance under WAC 173-340-708(2) for which there is
no value in Table 740-1 or applicable state and federal |aws, a
concentration that does not exceed the natural background
concentration or the practical quantification limt, subject to
the limtations in this chapter.

(3) Method B soil cleanup levels for unrestricted |and use.

(a) Applicability. Method B soil cleanup |evels consist of
standard and nodified cleanup levels determned using the
procedures in this subsection. Either standard or nodified
Met hod B soil cleanup | evels may be used at any site.

(b) Standard Method B soil cleanup |levels. Standard Method
B cleanup levels for soils shall be at |east as stringent as all
of the foll ow ng:

(i) Applicable state and federal |[aws. Concentrations
est abl i shed under applicable state and federal | aws;
(11) Environnental protection. Concentrations that result

in no significant adverse effects on the protection and
propagation of terrestrial ecological receptors established
using the procedures specified in WAC 173-340-7490 through 173-
340-7494 unless it is denonstrated under those sections that
establishing a soil concentration is unnecessary.

(ti1) Human health protection. For hazardous substances
for which sufficiently protective, health-based criteria or
standards have not been established under applicable state and
federal |aws, those concentrations that protect human health as
determ ned by evaluating the foll ow ng exposure pathways:
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(A) Gound water protection. Concentrations that will not
cause contamnation of ground water at Ilevels which exceed
ground water cleanup |evels established under WAC 173-340-720 as
determ ned using the nethods described in WAC 173- 340- 747.

(B) Soil direct contact. Concentrations that, due to
direct contact with contam nated soil, are estimated to result
in no acute or chronic noncarcinogenic toxic effects on hunan
heal th using a hazardous quotient of one (1) and concentrations
for which the upper bound on the estimted excess cancer risk is
|l ess than or equal to one in one mllion (1 x 10°). Equat i ons
and—default—exposure—assunptions—founrd—+n 740-1 and 740-2 ef
this—seetion and the associated default assunptions shall be
used to calculate the concentration for direct contact wth
contam nat ed soi l

(I') Noncarci nogens. For noncarcinogenic toxic effects of
hazar dous substances due to soil ingestion, concentrations shall
be determ ned using Equation 740-1. For petroleum m xtures and
conponents of such mxtures, see (b)(iii)(B)(IIl) of this
subsecti on.

[Equation 740-1]

Soil Cleanup Level = RfD x ABW x UCF2 x HQ X AT
(mg/kg) SIRx AB1 x FOE EEX ED
Where:
RfD = Reference Doseasdefinedin
WAC 173-340-708(7) (mg/kg-day)
ABW = Average body weight over the peried-ef exposure
duration (16 kg)
UCF2 = Unitsconversion factor (1,000,000 mg/kg)
SIR = Sail ingestion rate (200 mg/day)
AB1 = Gastrointestinal absorption fraction (1.0) (unitless)
FOE EF = Exposurefrequency ef—expesdre (1.0) (unitless)
HQ = Hazard quotient (1) (unitless)
AT = Averaging time (6 years)

ED Exposure duration (6 years)
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(I'1) Carcinogens. For carcinogenic effects of hazardous
substances due to soil ingestion, <concentrations shall be
determ ned using Equation 740-2. For petroleum m xtures and

conponents of such mxtures, see (b)(iii)(B)(IIl) of this
subsecti on.

[Equation 740-2]

Soil Cleanup Level = RISK x ABW x EHEE AT x UCFE
(mg/kg) CPFx SIRx AB1 x BUR ED x FOE EF
Where:
RISK = Acceptable cancer risk level (1 in 1,000,000) (unitless)
ABW = Average body weight over the peried-ef exposure duration
LFE AT = f:l:alkizxe Averaging time (75 years)
UCFE = Unit conversion factor (1,000,000 mg/kg)
CPF = Carcinogenic Potency Factor asdefined in
WAC 173-340-708(8) (kg-day/mg)
SIR = Sail ingestion rate (200 mg/day)
AB1 = Gastrointestinal absorption fraction (1.0) (unitless)
BUR ED = Exposureduration ef-expesdre (6 years)
FOE EF = Exposurefrequency ef—expesdre (1.0) (unitless)
(I'11) Petrol eum m xtures. For noncarci nogenic effects of

petrol eum m xtures, a total petroleum hydrocarbon cleanup |evel
shall be calculated taking into account the additive effects of
the petroleum fractions and volatile organic conpounds
substances present in the petroleum mxture. Equati on 740-3
shall be used for this calculation. This equation takes into
account concurrent exposure due to ingestion and dermal contact
Wi th petroleum contam nated soils. Cl eanup levels for other
noncar ci nogens and known or suspected carcinogens wthin the
petrol eum m xture shall be cal culated using Equations 740-4 and
740- 5. See Table 830-1 for the analyses required for various
petrol eum products to use this nethod.
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[Equation 740-3]

Csoil =

HI x ABW x AT

EF x ED K SR x ABLE F(i)i)j+( SA x AF Z F i) XABS(i)H

10°mg / kg 4 RfDo(

Where:
Coil =
HI =

ABW =

EF =
ED =
SR =
AB1=

(i) =

AF =

ABS =

RfDo(i) =
RfDd(i) =

Gl =

10°mg/kg = RfDd(i)

TPH soil cleanup level (mg/kg)
Hazard index (1) (unitless)
Average body weight over the exposure duration (16

kg)
Averaging time (6 years)

Exposure frequency (1.0) (unitless)

Exposure duration (6 years)

Soil ingestion rate (200 mg/day)

Gastrointestinal absorption fraction (1.0) (unitless)

Fraction (by weight) of petroleum component (i)
(unitless)

Dermal surface area (2200 sz)
Adherence factor (0.2 mg/(:m2 —day)

Dermal absorption fraction for petroleum component
(i) (unitless). May use chemical-specific values or the
following defaults:

0.0005 for volatile petroleum components with vapor
press > = benzene

0.03 for volatile petroleum components with vapor
press < benzene

0.1 for other petroleum components

Oral reference dose of petroleum component (i) as
defined in WAC 173-340-708(7) (mg/kg-day)
Dermal reference dose for petroleum component (i)
(mg/kg-day) derived by RfDo x Gl

Gastrointestinal absorption conversion factor
(unitless). May use chemical-specific values or the
following defaults:

0.8 for volatile petroleum components

0.5 for other petroleum components

The number of petroleum components (petroleum
fractions plus volatile organic compounds with an
RfD) present in the petroleum mixture. (See Table
830-1.)
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(C© Soil wvapors. The soil to vapor pathway shall be
evaluated for volatile organic conpounds whenever any of the

followi ng conditions exist: ene—of the nethods—specitiedinWAC
. . ;
o ilj(s) th|eggh 9) = usea —te—derive 4 —sol
SOREE e ghat R i of —groune—wat er—and that
ﬁengenﬂ|atnen ;S sngnnl|eaut;y I“'g“e' thanR—a e?“f?“t'at'e“

(I) For gasoline range organics, whenever th tota
petrol eum hydrocarbon (TPH) concentration is significantly
hi gher than a concentration derived for protection of ground
water for drinking water beneficial use under WAC 173-340-747(6)
usi ng default assunptions;

(I'1) For diesel range organics, whenever the total
pet rol eum hydrocarbon (TPH) concentration is greater than 10, 000

noy/ kg;
(I'11) For other volatile organic conpounds, including
petrol eum conponent s, whenever t he concentration i s

significantly higher than a concentration derived for protection
of ground water for drinking water beneficial use under WAC 173-
340-747(4).

See subsection (3)(c)(iv)(B) of this section for nethods
that may be used to evaluate the soil to vapor pathway.

(c) Modified Method B soil cleanup |evels.

(i) General. Mdified Method B soil cleanup levels are
standard Method B soil cleanup levels, nodified with chem cal -
specific or site-specific dat a. When maki ng t hese
nodi fi cati ons, the resultant cleanup levels shall meet
applicable state and federal |aws, neet health risk levels for
standard Method B soil cleanup levels, and be denonstrated to be
environnmental |y protective using the procedures specified in WAC

173-340-7490 through 173-340-7494. Changes to exposure
assunptions nust conply with WAC 173-340-708(10).
(ii) Alowable nodifications. The follow ng nodifications

can be made to the default assunptions in the standard Method B
equations to derive nodified Method B soil cleanup |evels:

(A) For the protection of ground water, see WAC 173-340-
747,

(B) For soil ingestion, the gastrointestinal absorption
fraction, may be nodified if the requirenents of WAC 173-340-702
(14), (15) and (16) and 173-340-708(10) are net;

(© For dermal contact, the adherence factor, dernal
absorption fraction and gastrointestinal absorption conversion
factor may be nodified if the requirements of WAC 173-340-702
(14), (15), (16), and 173-340-708(10) are net;

(D) Toxicity equivalent factors, as described in WAC 173-
340-708(8), may be used for assessing the potential carcinogenic
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risk of mxtures of chlorinated dibenzo-p-dioxins, chlorinated
di benzof urans and pol ycyclic aromati c hydrocarbons;

(E) The reference dose and cancer potency factor nay be
nodified if the requirenments in WAC 173-340-708 (7) and (8) are
met; and

(F) Oher nodifications incorporating new science as
provided for in WAC 173-340-702 (14), (15) and (16).

(iii) Dermal contact. For hazardous substances other than
petrol eum m xtures, dermal contact wth the soil shall be
eval uated whenever the proposed changes to Equations 740-1 or
740-2 would result in a significantly higher soil cleanup |eve
than would be calculated w thout the proposed changes. When
conducting this evaluation, the follow ng equations and default

expoesure assunptions shall be used.
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(A) For noncarcinogens use Equation 740-4. Thi s equation
takes into account concurrent exposure due to ingestion and
dermal contact with soil.

[Equation 740-4]

Csoil -
HQ x ABW x AT

1 SR x AB1 1 SA x AF x ABS
EF xED X + X
RfDo  10°mg / kg RfDd 10°mg / kg

Where:
Cgii = Soil cleanup level (mg/kg)
HQ = Hazard quotient (unitless)
ABW = Average body weight over the exposure duration (16

kg)
AT = Averaging time (6 years)

EF = Exposure frequency (1.0) (unitless)
ED =  Exposure duration (6 years)
SIR=  Soil ingestion rate (200 mg/day)
ABl=  Gastrointestinal absorption fraction (1.0) (unitless)
SA = |SDermal surface area (2,200 cm2)
AF= Adherence factor (0.2 mg/cm? — day)
ABS=  Dermal absorption fraction (unitless).

May use chemical-specific values or the following
defaults:

e 0.01 for inorganic hazardous substances

o 0.0005 for volatile organic compounds with vapor
press > = benzene

« 0.03for volatile organic compounds with vapor press
< benzene

« 0.1for other organic hazardous substances

RfDo=  Oral reference dose as defined in WAC 173-340-
708(7) (mg/kg-day)

RfDd = Dermal reference dose (mg/kg-day) derived by RfDo x
Gl

Gl =  Gastrointestinal absorption conversion factor
(unitless).
May use chemical-specific values or the following
defaults:

« 0.2 for inorganic hazardous substances

« 0.8for volatile organic compounds

« 0.5 for other organic hazardous substances
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(B) For carcinogens use Equation 740-5.

Th

i's equation

takes into account concurrent exposure due to ingestion and

der nal

[Equation 740-5]

Csoil

contact with soil

RIK x ABW x AT

SA x AF x ABS x CPFd

EF x £D H

Where:

Coil =
RISK =
ABW =

AT
EF
ED

SIR =

ABl=
CPFo =
CPFd =

Gl

AF =

ABS =

SRxAmxcmw]+[

10°mg/kg 10°mg/kg

Sail cleanup level (mg/kg)
Acceptable cancer risk (1 in 1,000,000) (unitless)

Average body weight over duration-of the exposure
duration (16 kg)

Averaging time (75 years)

Exposure frequency (1.0) (unitless)

Exposure duration (6 years)

Soil ingestion rate (200 mg/day)

Gastrointestinal absorption fraction (1.0) (unitless)

Oral cancer potency factor as defined in WAC 173-
340-708(8) (kg-day/mg)

Dermal cancer potency factor (kg-day/mg) derived by
CPFo/GI

Gastrointestinal absorption conversion factor
(unitless).

May use chemical-specific values or the following
defaults:

0.2 for inorganic hazardous substances

0.8 for volatile organic compounds

0.5 for other organic hazardous substances
SDermal surface area (2200 cm?)

Adherence factor (0.2 mg/cm? — day)

Dermal absorption fraction (unitless). May use
chemical-specific values or the following defaults:
0.01 for inorganic hazardous substances

0.0005 for volatile organic compounds with vapor

press > = benzene

0.03 for volatile organic compounds with vapor press
< benzene

0.1 for other organic hazardous substances

)
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(C Modifications nay be nade to Equations 740-4 and 740-5
as provided for in provision (3)(c)(ii) of this section.

(iv) Soil vapors.

(A) Applicability. The soil to vapor pathway shall be
evaluated for volatile organic conpounds whenever any of the
foll ow ng conditions exist:

(I) For other than petroleum hydrocarbon m xtures, the
proposed changes to the standard Method B equations (Equations
740-1 and 740-2) or default wvalues would result in a
significantly higher soil cleanup |level than would be cal cul ated
wi t hout the proposed changes;

(I'l) For petroleum hydrocarbon mxtures, the proposed
changes to the standard Method B equations (Equations 740-3,
740-4 and 740-5) or default wvalues wuld result in a
significantly higher soil cleanup |level than would be cal cul ated
wi t hout the proposed changes;

(1'l'1) For gasoline range organics, whenever the total
petrol eum hydrocarbon (TPH) concentration is significantly
hi gher than a concentration derived for protection of ground
water for drinking water beneficial use under WAC 173-340-747(6)
usi ng default assunptions;

(1V) For diesel range organics, whenever the total
petrol eum hydrocarbon (TPH) concentration is greater than 10, 000

ng/ kg;
(V) For other volatile organic conpounds, i ncl udi ng
petrol eum conponent s, whenever t he concentration i S

significantly higher than a concentration derived for protection
of ground water for drinking water beneficial use under WAC 173-
340-747(4).
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(B) Evaluation mnmethods. Soil <cleanup levels that are
protective of the indoor and anbient air shall be determ ned on
a site-specific basis. Soil cleanup |levels nmay be evaluated as
being protective of air pathways using any of the follow ng
met hods:

(') Measurenents of the soil vapor concentrations, using
nmet hods approved by the departnent, denonstrating vapors in the
soil would not exceed air cleanup |levels established under WAC
173- 340- 750.

(I'1) Measurenments of anbient air concentrations and/or
i ndoor air vapor concentrations throughout buildings, using
nmet hods approved by the departnent, denonstrating air does not
exceed cleanup levels established under WAC 173-340-750. Such
measurenents nust be representative of current and future site
conditions when vapors are likely to enter and accunulate in
structures. Measurenent of anbient air may be excluded if it
can be shown that indoor air is the nobst protective point of
exposure.

(I'1'1) Use of nodeling nethods approved by the departnent to
denonstrate the air cleanup standards established under WAC 173-
340-750 will not be exceeded. When this nethod is used, the
departnent may require soil vapor and/or air nonitoring to be
conducted to verify the calculations and conpliance with air
cl eanup standards.

(v O her nmethods as approved by the departnent
denonstrating the air cleanup standards established under WAC
173-340-750 wi Il not be exceeded.

(d) Using nodified Method B to evaluate soil renediation
|l evels. In addition to the adjustnents allowed under subsection
(3)(c) of this section, adjustnents to the reasonable nmaxi mum
exposure scenario or default exposure assunptions are allowed
when wusing a quantitative site-specific risk assessnent to
eval uate the protectiveness of a renedy. See WAC 173-340- 355,
173- 340-357, and 173-340-708 (3)(d) and (10)(b).

(4) Method C soil cleanup |evels.

This section does not provide procedures for establishing

Met hod C soil cleanup |evels. Except for qualifying industrial
properties, Method A and Method B, as described in this section,
are the only nethods available for establishing soil cleanup

| evel s at sites. See WAC 173-340-745 for use of Method C soil
cleanup levels at qualifying industrial properties. See also
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WAC 173-340-357 and 173-340-708 (3)(d) for how |land use may be
consi dered when selecting a cleanup action at a site.

(5) Adjustnments to cleanup |evels.

(a) Total site risk adjustnents. Soil cleanup levels for
i ndi vidual hazardous substances developed in accordance wth
subsection (3) of this section, including cleanup |evels based
on applicable state and federal |aws, shall be adjusted downward
to take into account exposure to multiple hazardous substances
and/or exposure resulting from nore than one pathway of
exposure. These adjustnents need to be made only if, wthout
t hese adjustnents, the hazard index would exceed one (1) or the
total excess cancer risk would exceed one in one hundred

thousand (1 x 10°9). These adjustnents shall be mnade in
accordance with the procedures specified in WAC 173-340-708 (5)
and (6). In making these adjustnents, the hazard index shal

not exceed one (1) and the total excess cancer risk shall not
exceed one in one hundred thousand (1 x 10°%).

(b) Adjustnments to applicable state and federal | aws.
Where a cleanup |evel devel oped under subsection (2) or (3) of
this section is based on an applicable state or federal |aw and
the level of risk upon which the standard is based exceeds an
excess cancer risk of one in one hundred thousand (1 x 10°) or a
hazard index of one (1), the cleanup level nust be adjusted
dowmmward so that the total excess cancer risk does not exceed
one in one hundred thousand (1 x 10°) and the hazard index does
not exceed one (1) at the site.

(c) Natural background and PQ. considerations. Cl eanup
| evel s determ ned under subsection (2) or (3) of this section,
including cleanup levels adjusted under subsection (5)(a) and

(b) of this section, shall not be set at Ilevels below the
practical quantitation limt or natural background, whichever iIs
hi gher . See WAC 173-340-707 and 173-340-709 for additional
requi renents pertaining to practical quantitation limts and

nat ural background.

(6) Point of conpliance.

(a) The point of conpliance is the point or points where
the soil cleanup levels established under subsection (2) or (3)
of this section shall be attained.

(b) For soil cleanup levels based on the protection of
ground water, the point of conpliance shall be established in
the soils throughout the site.

(c) For soil <cleanup levels based on protection from
vapors, the point of conpliance shall be established in the
soils throughout the site from the ground surface to the
uppernost ground water saturated zone (e.g., from the ground

surface to the uppernost water table).
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(d) For soil cleanup |evels based on hunan exposure Vvia
direct contact or other exposure pathways where contact with the
soil is required to conplete the pathway, the point of
conpliance shall be established in the soils throughout the site
from the ground surface to fifteen feet below the ground
surface. This represents a reasonable estimte of the depth of
soil that could be excavated and distributed at the soil surface
as a result of site devel opnent activities.

(e) For soi | cl eanup | evel s based on ecol ogi cal
consi derati ons, see WAC 173-340-7490 for the point of
conpl i ance.

(f) The departnent recognizes that, for those cleanup
actions selected under this chapter that involve contai nment of

hazar dous substances, the soil cleanup levels will typically not
be net at the points of conpliance specified in (b) through (e)
of this subsection. In these cases, the cleanup action nmay be

determned to conply with cl eanup standards, provided:

(1) The selected renedy is permanent to the maxi num extent
practicable using the procedures in WAC 173- 340- 360;

(i1i1) The cleanup action is protective of human health. The
department may require a site-specific human health risk
assessnment conformng to the requirements of this chapter to
denonstrate that the <cleanup action is protective of human
heal t h;

(iii) The cleanup action is denonstrated to be protective
of terrestrial ecological receptors under WAC 173-340-7490
t hrough 173-340- 7494,

(iv) Institutional controls are put in place under WAC 173-
340-440 that prohibit or limt activities that could interfere
with the long-termintegrity of the containment system

(v) Compliance nonitoring under WAC 173-340-410 and
periodic reviews under WAC 173-340-430 are designed to ensure
the long-termintegrity of the contai nment systenm and

(vi) The types, levels and anmount of hazardous substances
remai ning on-site and the neasures that will be used to prevent
m gration and contact with those substances are specified in the
draft cleanup action plan.

(7) Conpliance nonitoring.

(a) Conpliance with soil cleanup levels shall be based on

total analyses of the soil fraction less than two millinmeters in
Si ze. Wen it is reasonable to expect that |arger soi
particles could be reduced to two mllineters or less during

current or future site use and this reduction could cause an
increase in the concentrations of hazardous substances in the
soil, soil cleanup levels shall also apply to these |arger soi

particles. Compliance with soil cleanup |levels shall be based
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on dry weight concentrations. The departnent may approve the
use of alternate procedures for stabilized soils.

(b) Wien soil Ilevels have been established at a site,
sanpling of the soil shall be conducted to determne if
conpliance with the soil cleanup |evels has been achieved.
Sanmpling and analytical procedures shall be defined in a

conpliance nonitoring plan prepared under WAC 173-340-410. The
sanpl e design shall provide data that are representative of the
area where exposure to hazardous substances may occur.

(c) The data analysis and evaluation procedures used to
eval uate conpliance with soil cleanup levels shall be defined in
a conpliance nonitoring plan prepared under WAC 173-340-410.
These procedures shall neet the follow ng general requirenents:

(i) Methods of data analysis shall be consistent with the
sanpl i ng design. Separate nethods may be specified for surface
soi l s and deeper soils;

(1i) Wen cleanup levels are based on requirenents
specified in applicable state and federal |aws, the procedures
for evaluating conpliance that are specified in those
requi renents shall be used to evaluate conpliance with cleanup
| evel s unl ess those procedures conflict with the intent of this
section;

(ti1) Wiere procedures for evaluating conpliance are not
specified in an applicable state and federal law, statistical
nmet hods shall be appropriate for the distribution of sanpling
data for each hazardous substance. |If the distributions for
hazar dous substances differ, nore than one statistical nethod
may be required; and

(iv) The data analysis plan shall specify which paraneters
are to be used to determ ne conpliance with soil cleanup |evels.

(A) For cleanup levels based on short-term or acute toxic
effects on human health or the environnment, an upper percentile
soil concentration shall be used to evaluate conpliance wth
cl eanup | evel s.

(B) For cleanup levels based on chronic or carcinogenic
threats, the true nmean soil concentration shall be used to
eval uate conpliance with cleanup | evels.

(d) When data anal ysis procedures for evaluating conpliance
are not specified in an applicable state or federal |aw the
foll ow ng procedures shall be used:

(i) A confidence interval approach that neets the follow ng
requi renents:

(A) The wupper one sided ninety-five percent confidence
limt on the true nean soil concentration shall be |ess than the
soil cleanup level. For lognormally distributed data, the upper
one-sided ninety-five percent confidence limt shal | be
cal cul ated using Land's net hod; and



MICA C eanup Regul ation Page 215
173- 340- 740 February 12, 2001

(B) Data shall be assumed to be lognornmally distributed
unless this assunption is rejected by a statistical test. If a
| ognormal distribution is inappropriate, data shall be assuned
to be normally distributed unless this assunption is rejected by
a statistical test. The Wtest, D Agostino's test, or, censored
probability plots, as appropriate for the data, shall be the
statistical nmethods used to determne whether the data are
| ognormal |y or normally distributed;

(i1) For an evaluation conducted under (c)(iv)(A of this
subsection, a paranetric test for percentiles based on tol erance
intervals to test the proportion of soil sanples having
concentrations |ess than the soil cleanup level. Wen using this
met hod, the true proportion of sanples that do not exceed the

soil cleanup level shall not be less than ninety percent.
Statistical tests shall be perforned with a Type | error |eve
of 0. 05;

(iii) Drect conparison of soil sanple concentrations wth
cleanup levels nmay be used to evaluate conpliance with cleanup
| evel s where selective sanpling of soil can be reliably expected
to find suspected soil contam nation. There nust be docunent ed,
reliable information that the soil sanples have been taken from
the appropriate |ocations. Persons wusing this nethod nust
denonstrate that the basis used for selecting the soil sanple
| ocations provides a high probability that any existing areas of
soil contam nation have been found; or

(iv) OQher statistical nethods approved by the departnent.

(e) Al data analysis nethods wused, including those
specified in state and federal law, nust neet the follow ng
requi renents:

(i) No single sanple concentration shall be greater than
two tinmes the soil cleanup level. Hi gher exceedances to contro
false positive error rates at five percent may be approved by
the departnent when the cleanup level is based on background
concentrations; and

(i1i) Less than ten percent of the sanple concentrations
shall exceed the soil cleanup |evel. H gher exceedances to
control false positive error rates at five percent my be
approved by the departnent when the cleanup level is based on
background concentrati ons.

(f) When using statistical nmethods to denonstrate
conpliance with soil cleanup levels, the follow ng procedures
shall be used for neasurenents below the practical quantitation
limt:

(i) Measurenents below the nethod detection |imt shall be
assigned a value equal to one-half the nethod detection limt
when not nore than fifteen percent of the neasurenents are bel ow
the practical quantitation limt.
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(1i1) Measurenents above the nethod detection limt but
bel ow the practical quantitation |imt shall be assigned a val ue
equal to the nmethod detection limt when not nore than fifteen
percent of the neasurenents are below the practical quantitation
limt.

(tii) Wiaen between fifteen and fifty percent of the
nmeasurenents are below the practical quantitation |imt and the
data are assuned to be lognormally or normally distributed,
Cohen's nethod shall be used to calculate a corrected nean and
standard deviation for use in calculating an upper confidence
l[imt on the true nean soil concentration

(tv) If nore than fifty percent of the neasurenents are
bel ow the practical quantitation [imt, the |largest value in the
data set shall be used in place of an upper confidence limt on
the true mean soil concentration

(v) The department nmay approve alternate statistica
procedures for handling nondetected values or values below the
practical quantitation limt.

(vi) If a hazardous substance or petroleum fraction has
never been detected in any sanple at a site and these substances
are not suspected of being present at the site based on site
history and other know edge, that hazardous substance or
petroleum fraction nmay be excluded from the statistica
anal ysi s.
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WAC 173-340-745 Soi l cleanup standards for industrial
properties. (1) Applicability.

(a) Criteria. This section shall be used to establish soi
cleanup levels where the departnment has determned that
industrial |and use represents the reasonabl e maxi mum exposure.
Soil cleanup levels for this presunmed exposure scenario shall be
established in accordance with this section. To qualify as an
industrial land use and to use an industrial soil cleanup |eve
a site nmust neet the following criteria:

(i) The area of the site where industrial property soil
cleanup levels are proposed nust neet the definition of an
i ndustrial property under WAC 173- 340-200;

I ndustrial soil cleanup |levels are based on an adult worker

exposure scenari o. It is essential to evaluate |and uses and
zoning for conpliance with this definition in the context of
this exposure scenario. Local governnents use a variety of

zoning categories for industrial |land uses so a property does
not necessarily have to be in a zone called "industrial"” to neet

the definition of "industrial property.” Al so, there are |and
uses allowed in industrial zones that are actually comrercial or
residential, rather than industrial, Iland uses. Thus, an

evaluation to determne conpliance with this definition should
include a review of the actual text in the conprehensive plan
and zoning ordinance pertaining to the site and a visit to the
site to observe land uses in the zone. When evaluating | and
uses to determne if a property use not specifically listed in
the definition is a "traditional industrial use" or to determ ne
if the property is "zoned for industrial wuse," the followng
characteristics shall be considered:

(A) People do not normally Ilive on industrial property.
The primary potential exposure is to adult enployees of
busi nesses | ocated on the industrial property;

(B) Access to industrial property by the general public is
generally not all owed. If access is allowed, it is highly
limted and controlled due to safety or security considerations;

(O Food is not normally grown/raised on industrial
property. (However, food processing operations are conmonly
considered industrial facilities);

(D) Operations at industrial properties are often (but not
al ways) characterized by use and storage of chem cals, noise,
odors and truck traffic;

(E) The surface of the land at industrial properties is
often (but not always) nostly covered by buildings or other
structures, paved parking lots, paved access roads and materi al
storage areas--mnimzing potential exposure to the soil; and

(F) Industrial properties nmay have support facilities
consisting of offices, restaurants, and other facilities that
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are commerci al in nature but are primarily devoted to
adm ni strative functions necessary for the industrial use and/or
are primarily intended to serve the industrial facility
enpl oyees and not the general public.

(i) The cl eanup action provi des for appropriate
institutional controls inplenented in accordance with WAC 173-
340-440 to I|limt potential exposure to residual hazardous
subst ances. This shall include, at a mninmm placenent of a
covenant on the property restricting use of the area of the site
where industrial soil cleanup levels are proposed to industrial
property uses; and

(i11) Hazardous substances remaining at the property after
remedial action would not pose a threat to human health or the
environment at the site or in adjacent nonindustrial areas. I n
evaluating conpliance with this criterion, at a mninmm the
follow ng factors shall be considered:

(A) The potential for access to the industrial property by

the general public, especially children. The proximty of the
industrial property to residential areas, schools or childcare
facilities shall be considered when evaluating access. In

addition, the presence of natural features, mannade structures,
arterial streets or intervening land uses that would limt or
encourage access to the industrial property shall be considered.
Fencing shall not be considered sufficient to limt access to an
industrial property since this is insufficient to assure |ong
term protection;

(B) The degree of reduction of potential exposure to
resi dual hazardous substances by the selected renedy. \Were the
residual hazardous substances are to be <capped to reduce
exposure, consideration shall be given to the thickness of the
cap and the likelihood of future site naintenance activities,
utility and drainage work, or building construction reexposing
resi dual hazardous substances;

(C© The potential for transport of residual hazardous
substances to off-property areas, especially residential areas,
school s and childcare facilities;

(D) The potential for significant adverse effects on
wldlife caused by residual hazardous substances wusing the
procedures in WAC 173-340- 7490 t hrough 173-340-7494; and

(E) The likelihood that these factors would not change for
the foreseeable future.

(b) Expectations. In applying the criteria in (a) of this
subsection, the departnment expects the follow ng results:

(i) The departnent expects that properties zoned for heavy
industrial or high intensity industrial use and |ocated within a
city or county that has conpleted a conprehensive plan and
adopted inplenenting zoning regulations wunder the Gowth
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Managenment Act (chapter 36.70A RCW will neet the definition of
industrial property. For cities and counties not planning under
the Gowmh Mnagenent Act, the departnent expects that spot
zoned industrial properties will not neet the definition of
industrial property but that properties that are part of a
| arger area zoned for heavy industrial or high intensity

industrial wuse wll neet the definition of an industrial
property;

(i) For both GVA and non-GVA cities and counties, the
departnment expects that light industrial and comrercial zones

and uses should neet the definition of industrial property where
the |l and uses are conparable to those cited in the definition of
i ndustrial property or the land uses are an integral part of a
qualifying industrial use (such as, ancillary or support
facilities). This will require a site-by-site evaluation of the
zoning text and | and uses;

(rii) The depart nent expects that for portions of
i ndustrial properties in close proximty to (generally, within a
few hundred feet) residential areas, schools or childcare
facilities, residential soil cleanup levels will be used unless:

(A) Access to the industrial property is very unlikely or,
the hazardous substances that are not treated or renoved are
contained under a cap of clean soil (or other materials) of
substantial thickness so that it is very unlikely the hazardous
substances would be disturbed by future site mintenance and
construction activities (depths of even shallow footings,
utilities and drainage structures in industrial areas are
typically three to six feet); and

(B) The hazardous substances are relatively inmobile (or
have other characteristics) or have been otherw se contained so
that subsurface lateral mgration or surficial transport via
dust or runoff to these nearby areas or facilities is highly
unli kely; and

(iv) Note that a change in the reasonable maxi num exposure
to industrial site use primarily affects the direct contact
exposur e pat hway. Thus, for exanple, for sites where the soi

cleanup level is based primarily on the potential for the
hazar dous subst ance to | each and cause gr ound wat er
contamnation, it is the departnent's expectation that an
industrial land use wll not affect the soil cleanup |evel.

Simlarly, where the soil cleanup level is based primarily on
surface water protection or other pathways other than direct
human contact, land use is not expected to affect the soi
cl eanup | evel .

(2) General considerations.

(a) In the event of a release of a hazardous substance at a
site qualifying as industrial property, a cleanup action that
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conplies with this chapter shall be conducted to address those
soils wth hazardous substance concentrations which exceed

industrial soil cleanup levels at the relevant point of
conpl i ance.
(b) Soil <cleanup levels for areas beyond the industrial

property boundary that do not qualify for industrial soi
cleanup levels under this section (including inplenentation of
institutional controls and a covenant restricting use of the
property to industrial property uses) shall be established in
accordance wth WAC 173-340- 740.

(c) Industrial soil cleanup |evels shall be established at
concentrations that do not directly or indirectly cause
violations of ground water, surface water, sedinent or air
cl eanup standards established wunder this chapter or under
applicable state and federal | aws. A property that qualifies
for an industrial soil cleanup |evel under this section does not
necessarily qualify for a Method C cleanup |evel in other nedia.
Each nmedium must be evaluated separately using the criteria
applicable to that medi um

(d) The departnment may require nore stringent soil cleanup
standards than required by this section when, based on a site-
specific evaluation, the departnent determnes that this is
necessary to protect human health and the environnment, including
consideration of the factors in WAC 173-340-740(1)(c). Any
inposition of nore stringent requirenents under this provision
shall conply with WAC 173-340-702 and 173-340-708.

(3) Method A industrial soil cleanup |evels.

(a) Applicability. Method A industrial soil cleanup |evels
may be used only at any industrial property qualifying under WAC
173-340-704(1).

(b) General requirenents. Method A industrial soil cleanup
| evel s shall be at |east as stringent as all of the follow ng:

(i) Concentrations in Table 745-1 and conpliance with the
correspondi ng footnot es;

(1i) Concentrations established under applicable state and
federal |aws; and

(iii) Concentrations that result in no significant adverse
effects on the protection and propagation of terrestria
ecol ogi cal receptors using the procedures specified in WAC 173-
340-7490 through 173-340-7493, unless it is denonstrated under
those sections that establishing a soil concentration is
unnecessary; and

(iv) For a hazardous substance that is deened an indicator
hazar dous substance under WAC 173-340-708(2) and for which there
is no value in Table 745-1 or applicable state and federal | aws,
a concentration that does not exceed the natural background
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concentration or the practical quantification limt, subject to
the limtations in this chapter.

(4) Method B industrial soil cleanup |evels. This section
does not provide procedures for establishing Method B industrial
soil cleanup |evels. Method C is the standard nethod for
establishing soil cleanup levels at industrial sites and its use
is conditioned upon the continued use of the site for industrial
pur poses. The person conducting the cleanup action also has the
option of establishing unrestricted |and use soil cleanup |evels
under WAC 173-340-740 for qualifying industrial properties.
This option may be desirable when the person wants to avoid
restrictions on the future use of the property. Wen a site
does not qualify for a Mthod A or Mthod C industrial soil
cleanup level wunder this section, or the wuser chooses to
establish unrestricted land use soil cleanup levels at a site,
soil cleanup levels nust be established using Methods A or B
under WAC 173- 340- 740.

(5) Method Cindustrial soil cleanup |evels.

(a) Applicability. Method C industrial soil cleanup |evels
consi st of standard and nodified cleanup levels as described in
this subsection. Either standard or nodified Method C soil
cl eanup levels may be used at any industrial property qualifying
under subsection (1) of this section.

(b) Standard Method C industrial soil cleanup |evels.
Standard Method C industrial soil cleanup levels for industrial
properties shall be at |l|east as stringent as all of the
fol | ow ng:

(i) Applicable state and federal | aws. Concentrations
establ i shed under applicable state and federal | aws;

(ii) Environnental protection. Concentrations that result

in no significant adverse effects on the protection and
propagation of wldlife established wusing the procedures
specified in WAC 173-340-7490 through 173-340-7494, unless it Is

denonstrated under those sections that establishing a soil
concentration i s unnecessary.
(iii) Human health protection. For hazardous substances

for which sufficiently protective, health-based criteria or
standards have not been established under applicable state and
federal |aws, those concentrations that protect human health as
determ ned by evaluating the foll ow ng exposure pat hways:

(A) Gound water protection. Concentrations that will not
cause contamination of ground water to concentrations which
exceed ground water cleanup |evels established under WAC 173-
340-720 as determ ned using the standard nethods described in
WAC 173- 340- 747.

(B) Soil direct contact. Concentrations that, due to
direct contact wth contamnated soil, are estimated to result
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in no acute or chronic noncarcinogenic toxic effects on hunan
heal th using a hazardous quotient of one (1) and concentrations
for which the upper bound on the estimted excess cancer risk is
|l ess than or equal to one in one hundred thousand (1 x 10°%).

i i | Equat i ons
745-1 and 745-2 and the associated default assunptions shall be
used to conduct this calculation.

(I') Noncarci nogens. For noncarcinogenic toxic effects of
hazar dous substances due to soil ingestion, concentrations shall
be determ ned using Equation 745-1. For petroleum m xtures and
conponents of such mxtures, see (b)(iii)(B)(lIIl) of this
subsecti on.

[Equation 745-1]

Soil Cleanup Level = RfD x ABW x UCF2 x HQ X AT
(mg/kg) SIRx AB1x FOE EEXED
Where:
RfD = Reference Dose as specified in WAC 173-340-
708(7) (mg/kg-day)
ABW = Averagebody weight over the periee-ef exposure
duration (70 kg)
UCF2 = Unit conversion factor (1,000,000 mg/kg)
SIR = Soil ingestion rate (50 mg/day)
AB1 = Gastrointestinal absorption fraction (1.0) (unitless)
FOE EE =  Frequeney-of Exposure frequency (0.4) (unitless)
HQ = Hazard quotient (1) (unitless)
AT = Averaging time (20 years)

ED Exposure duration (20 years)
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(I'1) Carcinogens. For carcinogenic effects of hazardous
substances due to soil ingestion, <concentrations shall be
determ ned using Equation 745-2. For petroleum m xtures and

conponents of such mxtures, see (b)(iii)(B)(IIl) of this
subsecti on.

[Equation 745-2]

Soil Cleanup Level = RISK x ABW x LHFE AT x UCH
(mgrkg) CPFx SIRx AB1x BYUR ED x FOE EF
Where:
RISK = Acceptable cancer risk level (1 in 100,000) (unitless)
ABW = Averagebody weight over the peried-ef exposure
duration (70 kg)
HIFE AT =  Lifetime Averaging time (75 years)
UCFE = Unit conversion factor (1,000,000 mg/kg)
CPF = Carcinogenic Potency Factor as specified in WAC
173-340-708(8) (kg-day/mg)
SIR = Soil ingestion rate (50 mg/day)
ABl1 = Gastrointestinal absorption fraction (1.0) (unitless)
BUR ED =  Exposureduration ef-expestre (20 years)
FOE EE =  Exposure frequency ef—expestre (0.4) (unitless)
(I11r) Petrol eum m xtures. For noncarci nogenic effects of

petrol eum m xtures, a total petroleum hydrocarbon cleanup |eve

shall be calculated taking into account the additive effects of
the petroleum fractions and volatile organic conpounds present
in the petroleum m xture. Equation 745-3 shall be used for this
cal cul ati on. This equation takes into account concurrent
exposure due to ingestion and dernmal contact wth petroleum
contam nated soils. Ceanup |evels for other noncarcinogens and
known or suspected carcinogens wthin the petroleum mxture
shall be cal culated using Equations 745-4 and 745-5. See Tabl e
830-1 for the analyses required for various petroleum products
to use this nethod.
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[Equation 745-3]

Csoil =

HI x ABW x AT

SR x AB1

F@)

EF % ED K

Where:
Coil =
HI =

ABW =

EF =
ED =
SR =
AB1=

F(i) =

AF =

ABS =

RfDo(i) =
RfDd(i) =

Gl =

SA x AF
10°mg / kg % RfDo (i) 10°mg / kg <

n F (i) x ABS(i)
RfDd (i)

TPH soil cleanup level (mg/kg)
Hazard index (1) (unitless)
Average body weight over the exposure duration (70

kg)
Averaging time (20 years)

Exposure frequency (0.7) (unitless)

Exposure duration (20 years)

Soil ingestion rate (50 mg/day)

Gastrointestinal absorption fraction (1.0) (unitless)

Fraction (by weight) of petroleum component (i)
(unitless)
Dermal surface area (2,500 cmz)

Adherence factor (0.2 mg/(:m2 —day)

Dermal absorption fraction for petroleum component
(i) (unitless). May use chemical-specific values or the
following defaults:

0.0005 for volatile petroleum components with vapor
press > = benzene

0.03 for volatile petroleum components with vapor
press < benzene

0.1 for other petroleum components

Oral reference dose of petroleum component (i) as
defined in WAC 173-340-708(7) (mg/kg-day)
Dermal reference dose for petroleum component (i)
(mg/kg-day) derived by RfDo x Gl

Gastrointestinal absorption conversion factor
(unitless). May use chemical-specific values or the
following defaults:

0.8 for volatile petroleum components

0.5 for other petroleum components

The number of petroleum components (petroleum
fractions plus volatile organic compounds with an
RfD) present in the petroleum mixture. (See Table
830-1.)
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(© Soil wvapors. The soil to vapor pathway shall be
evaluated for volatile organic conpounds whenever any of the

followi ng conditions exist: enre—of—the rethods—specifiedi+n—WAC
. . ;
173-340-747(5) tHEough—<9)——+s5 —used —to —derive —a —Sof
e e e e
iengenﬂ|atnen ;S sngnnl|eaut;y lUlghe|; t”aq ;a I;?Tf?nt|at|en

(I) For gasoline range organics, whenever th tota
petrol eum hydrocarbon (TPH) concentration is significantly
hi gher than a concentration derived for protection of ground
water for drinking water beneficial use under WAC 173-340-747(6)
usi ng default assunptions;

(I'1) For diesel range organics, whenever the total
petrol eum hydrocarbon (TPH) concentration is greater than 10, 000
ny/ Kg;

(I'11) For other wvolatile organic conpounds, including
petrol eum conponent s, whenever t he concentration i S
significantly higher than a concentration derived for protection
of ground water for drinking water beneficial use under WAC 173-
340-747(4).

See subsection (5)(c)(iv)(B) of this section for nethods
that may be used to evaluate the soil to vapor pathway.

(c) Modified Method C soil cleanup |evels.

(i) General. Mdified Mthod C soil cleanup levels are
standard Method C soil cleanup levels nodified with chem cal or
site-specific data. When making these adjustnents, the
resultant cleanup levels shall neet applicable state and federal
|l aws, neet health risk levels for standard Method C soil cleanup
| evel s, and be denonstrated to be environnmentally protective
using the procedures specified in WAC 173-340-7490 through 173-
340-7494. Changes to exposure assunptions must conply with WAC
173-340- 708( 10) .

(ii) Al owable nodifications. The follow ng nodifications
may be nade to the default assunptions in the standard Method C
equations to derive nodified Method C soil cleanup |evels:

(A) For the protection of ground water see WAC 173-340-747;

(B) For soil ingestion, the gastrointestinal absorption
fraction may be nodified if the requirenents of WAC 173-340-702
(14), (15), (16), and 173-340-708(10) are net;

(© For dermal contact, the adherence factor, dernal
absorption fraction and gastrointestinal absorption conversion
factor may be nodified if the requirements of WAC 173-340-702
(14), (15), (16), and 173-340-708(10) are net;

(D) Toxicity equivalent factors, as described in WAC 173-
340-708(8), may be used for assessing the potential carcinogenic
risk of mxtures of chlorinated dibenzo-p-dioxins, chlorinated
di benzof urans and pol ycyclic aromati c hydrocarbons;
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(E) The reference dose and cancer potency factor my be
nodified if the requirenments in WAC 173-340-708 (7) and (8) are
met; and

(F) Modifications incorporating new science as provided for
in WAC 173-340-702 (14), (15) and (16).

(tii1) Dermal contact. For hazardous substances other than
petrol eum m xtures, dermal contact wth the soil shall be
eval uated whenever the proposed changes to Equations 745-1 and
745-2 would result in a significantly higher soil cleanup |eve
than would be calculated wthout the proposed changes. Wen
conducting this evaluation, the follow ng equations and default
expoesure assunptions shall be used:
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(A) For noncarcinogens use Equation 745-4. Thi s equation
takes into account concurrent exposure due to ingestion and
dermal contact with soil.

[Equation 745-4]

Csoil -
HQ x ABW x AT

1 SR x AB1 1 SA x AF x ABS
EF x ED X + X
RfDo  10°mg/kg RfDd 10°mg / kg

Where:
Cgii = Soil cleanup level (mg/kg)
HQ=  Hazard quotient (unitless)
ABW =  Average body weight over the exposure duration (70

kg)
AT = Averaging time (20 years)

EF = Exposure frequency (0.7) (unitless)
ED =  Exposure duration (20 years)
SIR=  Soil ingestion rate (50 mg/day)
ABl=  Gastrointestinal absorption fraction (1.0) (unitless)
= SDermal surface area (2,500 mg/cm?)
AF= Adherence factor (0.2 mg/cm? — day)
ABS=  Dermal absorption fraction (unitless). May use
chemical-specific values or the following defaults:
e 0.01 for inorganic hazardous substances
« 0.0005 for volatile organic compounds with vapor

press > = benzene

« 0.03for volatile organic compounds with vapor press
< benzene

« 0.1 for other organic hazardous substances

RfDo=  Oral reference dose as defined in WAC 173-340-

708(7) (mg/kg-day)
RfDd = Dermal reference dose (mg/kg-day) derived by RfDo x
Gl
Gl =  Gastrointestinal absorption conversion factor

(unitless). May use chemical-specific values or the
following defaults:
« 0.2 for inorganic hazardous substances

« 0.8for volatile organic compounds

« 0.5 for other organic hazardous substances
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(B) For carcinogens use Equation 745-5. This equation
takes into account concurrent exposure due to ingestion and
dermal contact with soil

[Equation 745-5]

Csoil -
RISK x ABW x AT
EF x ED [[SIR x AB1 ><CPFO]+ [SA x AF x ABS x CPFd H

10°mg / kg 10°mg / kg

Where:
Ceii=  Soil cleanup level (mg/kg)
RISK =  Acceptable cancer risk (1in 100,000) (unitless)
ABW = Average body weight over the exposure duration ef
expesure (70 kg)
AT = Averaging time (75 years)
EF =  Exposure frequency (0.7) (unitless)
ED =  Exposure duration (20 years)
SIR=  Sail ingestion rate (50 mg/day)
AB1=  Gastrointestinal absorption fraction (1.0) (unitless)

CPFo = Oral cancer potency factor as defined in WAC 173-

340-708(8) (kg-day/mg)
CPFd = Dermal cancer potency factor (kg-day/mg) derived by
CPFo/GI
Gl = Gastrointestinal absorption conversion factor

(unitless). May use chemical-specific values or the
following defaults:
« 0.2 for inorganic hazardous substances

« 0.8 for volatile organic compounds
« 0.5 for other organic hazardous substances
SA = SDemal surface area (2,500 cm?)

AF= Adherence factor (0.2 mg/cm? — day)

ABS=  Dermal absorption fraction (unitless). May use
chemical-specific values or the following defaults:

« 0.01 for inorganic hazardous substances

« 0.0005 for volatile organic compounds with vapor
press > = benzene

«  0.03for volatile organic compounds substances with
vapor press < benzene

o 0.1for other organic hazardous substances
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(©O Modifications may be made to Equations 745-4 and 745-5
as provided for in subsection (5)(c)(ii) of this section.

(iv) Soil vapors.

(A Applicability. The soil to vapor pathway shall be
evaluated for volatile organic conpounds whenever any of the
foll ow ng conditions exist:

(1) For other than petroleum hydrocarbon mxtures, the
proposed changes to the standard Method C equations (Equations
745-1 and 745-2) or default values wuld result in a
significantly higher soil cleanup |level than would be cal cul ated
w t hout the proposed changes;

(I'l) For petroleum hydrocarbon mxtures, the proposed
changes to the standard Method C equations (Equations 745-3,
745-4 and 745-5) or default wvalues would result in a
significantly higher soil cleanup |evel than would be cal cul at ed
wi t hout the proposed changes;

(1'l'1) For ogasoline range organics, whenever the total
petrol eum hydrocarbon (TPH) concentration 1is significantly
hi gher than a concentration derived for protection of ground
water for drinking water beneficial use under WAC 173-340-747(6)
usi ng default assunptions;

(I'V) For diesel range organics, whenever the total
pet rol eum hydrocarbon (TPH) concentration is greater than 10, 000

ng/ kg;
(V) For other volatile organic conpounds, i ncl udi ng
petrol eum conponent s, whenever t he concentration i s

significantly higher than a concentration derived for protection
of ground water for drinking water beneficial use under WAC 173-
340-747(4).
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(B) Evaluation mnmethods. Soil <cleanup levels that are
protective of the indoor and anbient air shall be determ ned on
a site-specific basis. Soil cleanup |levels nmay be evaluated as
being protective of air pathways using any of the follow ng
met hods:

(I') Measurenents of the soil vapor concentrations, using
nmet hods approved by the departnent, denonstrating vapors in the
soil would not exceed air cleanup |evels established under WAC
173- 340- 750.

(') Measurenments of anbient air concentrations and/or
i ndoor air vapor concentrations throughout buildings, using
net hods approved by the departnent, denonstrating air does not
exceed cleanup |levels established under WAC 173-340-750. Such
measurenents nust be representative of current and future site
conditions when vapors are likely to enter and accunmulate in

structures. Measurenent of anbient air may be excluded if it
can be shown that indoor air is the nobst protective point of
exposure.

(') Use of nodeling nethods approved by the departnent to
denonstrate the air cleanup standards established under WAC 173-
340-750 will not be exceeded. When this nethod is used, the
departnment may require soil vapor and/or air nonitoring to be
conducted to verify the calculations and conpliance with air
cl eanup standards.

(v O her nmethods as approved by the departnent
denonstrating the air cleanup standards established under WAC
173-340-750 wi |l not be exceeded.

(d) Using nodified Method C to evaluate industrial soi
renedi ation levels. In addition to the adjustnments allowed under
subsection (5)(c) of this section, other adjustnents to the
reasonabl e maxi num exposure scenario or default exposure
assunptions are allowed when using a quantitative site-specific
ri sk assessnment to evaluate the protectiveness of a renedy. See
WAC 173-340- 355, 173- 340- 357, and 173-340-708 (3)(d) and

(10)(b). _ _ _
(6) Adjustnents to industrial soil cleanup |evels.
(a) Total site risk adjustnents. Soil cleanup levels for

i ndi vi dual hazardous substances developed in accordance wth
subsection (5) of this section, including cleanup |evels based
on state and federal |aws, shall be adjusted downward to take
into account exposure to nmnultiple hazardous substances and/or
exposure resulting from nore than one pathway of exposure. These
adj ustnents need to be made only if, wthout these adjustnents,
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the hazard index would exceed one (1) or the total excess cancer
ri sk would exceed one in one hundred thousand (1 x 10°%. These
adjustnents shall be made in accordance with the procedures
specified in WAC 173-340-708 (5) and (6). In making these
adj ustnents, the hazard index shall not exceed one (1) and the
total excess cancer risk shall not exceed one in one hundred
t housand (1 x 10°).

(b) Adjustnments to applicable state and federal |[aws.
Where a cleanup |evel devel oped under subsection (3) or (5) of
this section is based on an applicable state or federal |aw and
the level of risk upon which the standard is based exceeds an
excess cancer risk of one in one hundred thousand (1 x 10°% or a
hazard index of one (1), the cleanup level shall be adjusted
downward so that total excess cancer risk does not exceed one in
one hundred thousand (1 x 10° and the hazard index does not
exceed one (1) at the site.

(c) Natural background and anal yti cal consi derati ons.
Cl eanup |evels determ ned under subsections (3) or (5 of this

section, including cleanup levels adjusted under subsection
(6)(a) and (b) of this section, shall not be set at |evels bel ow
the practical gquantitation limt or nat ur al backgr ound
concentration, whichever is higher. See WAC 173-340-707 and

173-340-709 for additional requirenents pertaining to practica
guantitation limts and natural background.

(7) Point of conpliance. The point of conpliance for
i ndustrial property soil cleanup levels shall be established in
accordance wth WAC 173-340-740(6).

(8) Conpliance nonitoring. Compl i ance nonitoring and data
analysis and evaluation for industrial property soil cleanup
| evel s shall be perfornmed in accordance with WAC 173-340-410 and
173-340-740(7) .
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WAC 173-340-747 Deriving soil concentrations for ground
wat er protection.
(1) Purpose. The purpose of this section is to establish

soil concentrations that will not cause contam nation of ground
water at levels that exceed the ground water cleanup |evels
est abl i shed under WAC 173- 340- 720. Soi | concentrations

establi shed under this section are used to establish either
Met hod B soil cleanup levels (see WAC 173-340-740(3)(b)(iii)(A))

or Met hod C soil cl eanup | evel s (see WAC  173-340-
745(5) (b) (1i1)(A)).

For the purposes of this section, “soil concentration”
neans the concentration in the soil that wll not cause an

exceedance of the ground water cleanup |evel established under
WAC 173- 340-720.

(2) Gener al requirenents. The soi | concentration
established under this section for each hazardous substance
shall neet the followng two criteria:

(a) The soil concentration shall not cause an exceedance of
the ground water cleanup |evel established under WAC 173-340-
720. To determine if this criterion is net, one of the
nmet hodol ogi es specified in subsections (4) through (9) of this
section shall be used; and

(b) To ensure that the criterion in (a) of this subsection
is nmet, the soil concentration shall not result in the
accurul ati on of free—produet nonaqueous phase liquid on or in
ground water. To determne if this criterion is net, one of the
met hodol ogi es specified in subsection (10) of this section shal
be used.

(3) Overview of nethods. This subsection provides an
overview of the methods specified in subsections (4) through
(10) of this section for deriving soil concentrations that neet
the criteria specified in subsection (2) of this section.
Certain nethods are tailored for particular types of hazardous

substances or sites. Certain nethods are nore conplex than
others and certain methods require the use of site-specific
dat a. The specific requirenents for deriving a soi

concentration under a particular nmethod may also depend on the
hazar dous subst ance.

(a) Fixed paraneter three-phase partitioning nodel. The
t hree- phase partitioning nodel with fixed input paraneters may
be used to establish a soil concentration for any hazardous
subst ance. Site-specific data +s are not required for use of
this nodel. See subsection (4) of this section.

(b) Variable paraneter three-phase partitioning nodel. The
t hree-phase partitioning nodel wth variable input paraneters
may be used to establish a soil concentration for any hazardous
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subst ance. Site-specific data +s are required for use of this
nodel . See subsection (5) of this section.

(c) Four - phase partitioning nodel . The f our - phase

partitioning nodel may be used to derive soil concentrations for

any site where use—4#——Phe—%h#ee~phase—pa#%+%+en#ng—ande#—%eu#d
result—t+nthe presence—of hazardous substances are present in

the soil as a nonaqueous phase liquid (NAPL). The depart nment
expects that this nodel will be used at sites contam nated wth
pet rol eum hydrocar bons. Site-specific data s are required for
use of this nodel. See subsection (6) of this section.

(d) Leaching tests. Leaching tests may be used to establish
soil concentrations for certain netals. Leaching tests may al so
be used to establish soil concentrations for other hazardous
subst ances, i ncl udi ng petrol eum hydr ocar bons, provi ded
sufficient information is available to eerrelate denonstirate
that the Ileaching test results—wth can accurately predict
ground water inpacts. Testing of soil sanples fromthe site is
required for use of this method. See subsection (7) of this
section.

(e) Alternative fate and transport nodels. Fate and
transport nodels other than those specified in subsections (4)
through (6) of this section may be used to establish a soil
concentration for any hazardous substance. Site-specific data
ts are required for use of such nodels. See subsection (8) of
this section.

(f) Empirical denonstration. An enpirical denonstration
may be used to show that neasured soil concentrations wll not
cause an exceedance of the applicable ground water cleanup
| evel s established under WAC 173-340-720. This enpirical

denonstration may be used for any hazardous substance. Site-
specific data (e.g., ground water sanples and soil sanples) s
are required under this method. If the required denonstrations

cannot be nade, then a protective soil concentration shall be
established under one of the nmethods specified in subsections
(4) through (8) of this section. See subsection (9) of this
section.

(9) Resi dual saturation. To ensure that the soi
concentration established under one of the nethods specified in
subsections (4) through (9) of this section will not cause an

exceedance of the ground water cleanup |evel established under
WAC 173-340-720, the soil concentration nmust not result in the
accurrul ati on of nonaqueous phase liquid (NAPL) free—preduet on
or in ground water. The net hodol ogi es and procedures specified
in subsection (10) of this section shall be used to determne if
this criterion is met.

(4) Fixed paraneter three-phase partitioning nodel
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(a) Overview. This subsection specifies the procedures and
requi renents for establishing soil concentrations through the

use of the fixed paranmeter three-phase partitioning nodel. The
nodel may be used to establish soil concentrations for any
hazar dous substance. The nodel may be used to calculate both

unsaturated and saturated zone soil concentrations.

This nethod provides default or fixed input paraneters for
the three-phase partitioning nodel that are intended to be
protective under nost circunstances and conditions; site-

specific neasurenents are not required. In sone cases it nmay be
appropriate to use site-specific neasurenents for the input
par amet ers. Subsection (5) of this section specifies the

procedures and requirenents to establish site-specific input
paraneters for use in the three-phase partitioning nodel.

(b) Description of the nodel. The three-phase partitioning
nodel is described by the follow ng equation:

[ EQuation 747-1]

C, = CW(UCF)DF{Kd + Gu*OH) +9ch0)}
Py

Wher e:

G = Soil concentration (ng/kg)

Cyv = Gound water cleanup |evel established under WAC 173- 340-
720 (ug/l)

UCF = Unit conversion factor (1 ng / 1,000 ug)

DF = Dilution factor (dinmensionless: 20 for unsaturated zone
soil; see (e) of this subsection for saturated zone soil)

Ki = Distribution coefficient (L/kg; see (c) of this
subsecti on)

6,= Water-filled soil porosity (m water / m soil: 0.3 for

unsaturated zone soil; see (e) of this subsection for
saturated zone soil)

6,= Ar-filled soil porosity (m air / m soil: 0.13 for
unsaturated zone soil; see (e) of this subsection for
saturated zone soil)

Hc. = Henry' s law constant (dinensionless; see (d) of this

subsecti on)
p, = Dry soil bulk density (1.5 kg/L)

(c) Distribution coefficient (Kyg). The default Ky val ues for
organics and netals used in Equation 747-1 are as foll ows:

(i) Organics. For organic hazardous substances, the Ky val ue
shall be derived using Equation 747-2. The Ko (soil organic
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carbon-water partition coefficient) paranmeter specified in
Equation 747-2 shall be derived as foll ows:
(A) Nonionic organics. For individual nonionic hydrophobic

organi ¢ hazardous substances (e.g., benzene and naphthal ene),
the Kg values in Table 747-1 shall be used. For hazardous
substances not listed in Table 747-1, Ky values may be devel oped

as provided in subsection (5 of this section (variable three-
phase partitioni ng nodel).

(B) lonizing organics. For ionizing organic hazardous
substances (e.g., pentachlorophenol and benzoic acid), the Ky
values in Table 747-2 shall be used. Tabl e 747-2 provides Kge

values for three different pHs. To select the appropriate Ky
value, the soil pH nust be neasured. The K, value for the
corresponding soil pH shall be used. If the soil pH falls

bet ween the pH val ues provided, an appropriate K, val ue shall be
sel ected by interpolation between the |isted Ky val ues.

[ EQuation 747-2]

Ki = Koe X foc

Wher e:
Kg = Distribution coefficient (L/kg).
Koe = Soil organic carbon-water partitioning coefficient (m/g).

—=S See (c)(i) of this subsection}.
foe = Soil fraction of organic carbon (0.1%or 0.001 g/qg).

(i1i1) Metals. For netals, the Ky values in Table 747-3 shal
be used. For netals not listed in Table 747-3, Ky values nmay be
devel oped as provided in subsection (5) of this section(variable
t hr ee- phase partitioning nodel).

(d) Henry's |aw constant. For petroleum fractions, the
values for Henry's law constant in Table 747-4 shall be used in
Equation 747-1. For individual organic hazardous substances,

the value shall be based on values in the scientific literature.
For all netals present as inorganic compounds except nercury,
zero shall be used. For nercury, either 0.47 or a value derived
from the scientific literature shall be used. Derivation of
Henry’s law constant fromthe scientific literature shall conply
with WAC 173-340-702 (14), (15) and (16).

(e) Saturated zone soil concentrations. Equation 747-1 may
al so be used to derive concentrations for soil that is |ocated
at or below the ground water table (the saturated zone). The
foll owi ng input paraneters shall be changed if Equation 747-1 is
used to derive saturated zone soil concentrations:

(i) The dilution factor shall be changed from 20 to 1,



MICA C eanup Regul ation Page 237
173-340- 747 February 12, 2001

(i1i) The water-filled soil porosity value shall be changed
from0.3 mM water/m soil to 0.43 m water/m soil; and

(itii) The air-filled soil porosity shall be changed from
0.13 m air/m soil to zero.

(5) Variable paraneter three-phase partitioning nodel

(a) Overview. This section specifies the procedures and
requi renents to derive site-specific input paranmeters for use in
the three-phase partitioning nodel. This nethod may be used to
establish soil concentrations for any hazardous substance. This
met hod may be used to calculate both unsaturated and saturated
zone soil concentrations.

This nethod allows for the substitution of site-specific
values for the default values in Equation 747-1 for one or nore
of t he fol |l ow ng five i nput paraneters: di stribution
coefficient, soil bulk density, soil volunetric water content,
soil air content, and dilution factor. The nethods that may be
used and the requirenents that shall be nmet to derive site-
specific values for each of the five input paraneters are
specified in (b) through (f) of this subsection.

(b) Methods for deriving a distribution coefficient (Kjy).
To derive a site-specific distribution coefficient, one of the
foll ow ng net hods shall be used:

(1) Deriving Kg from soil fraction of organic carbon (foc)
measurenents. Site-specific nmeasurenments of soil organic carbon
may be used to derive distribution coefficients for nonionic
hydr ophobi ¢ organi cs using Equation 747-2. Soi | organic carbon
measurenents shall be based on wuncontam nated soil below the
root zone (i.e., soil greater than one neter in depth) that is
representative of site conditions or in areas through which
contam nants are likely to mgrate.

The | aboratory protocols for neasuring soil organic carbon
in the Puget Sound Estuary Program (March, 1986) nay be used.
O her nethods may also be used if approved by the departnent.
Al'l laboratory neasurenents of soil organic carbon shall be
based on nmethods that do not include inorganic carbon in the
measur enent s.

(ii) Deriving Ky from site data. M Site-specific
measurenents of the hazardous substance concentrations in the
soil and the soil pore water or ground water nmay be used,
subject to departnent approval, to derive a distribution
coefficient. Distribution coefficients that have been derived
fromsite data shall be based on neasurenents of soil and ground
wat er hazardous substance concentrations from the sane depth and
| ocati on. Soil and ground water sanples that have hazardous
substances present as a nonaqueous phase liquid (NAPL) shall not
be used to derive a distribution coefficient and neasures shal
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be taken to mnimze biodegradation and volatilization during
sanpling, transport and anal ysis of these sanples.

(itii) Deriving Ky from batch tests. A site-specific
distribution coefficient may be derived by using batch
equilibrium tests, subject to departnent approval, to neasure
hazar dous substance adsorption and desorption. The results from
t he batch test may be used to derive K¢ from the
sorption/desorption relationship between hazardous substance
concentrations in the soil and water. Sanples that have
hazar dous substances present as a nonaqueous phase |iquid (NAPL)
shall not be used to derive a distribution coefficient and H—a
bateh-leaching test +s—used- neasures shall be taken to prevent
mnimze biodegradation and volatilization beth—befere—and
during leaehing testing.

(tv) Deriving Ky from the scientific Iliterature. The
scientific literature may be wused to derive a site-specific
distribution coefficient (Ky) for any hazardous substance,
provi ded +t—econplies—wth the requirenents in WAC 173-340-702
(14), (15) and (16) are net.

(c) Deriving soil bulk density. ASTM Met hod 2049 or ot her
nmet hods approved by the departnent nmay be used to derive soi
bul k density val ues.

(d) Deriving soil volunetric water content using |aboratory
nmet hods. ASTM Method 2216 or other nmethods approved by the
departnent nay be used to derive soil volunetric water content
val ues.

(e) Estimating soil air content. An estimate of soil air
content may be determned by calculating soil porosity and
subtracting the volumetric water content.

(f) Deriving a dilution factor from site-specific estinates
of infiltration and ground water flow volune. Site-specific
estimates of infiltration and ground water flow volune my be
used in the followng equation to derive a site-specific
dilution factor:

[ EQuati on 747- 3]
DF = (G + Q) /I G
Wher e:

DF = Dilution factor (dinensionless)
Go Vol ume of water infiltrating (m*/yr)
G = Gound water flow (m/yr)
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(i) Cal culating ground water flow vol une. The follow ng
equation shall be used under this nethod to cal culate the vol une
of ground water flow, G:

[ EQuati on 747-4]

G = Kx Ax |

Wher e

G = Gound water flow volume (n?/year).

K = Hydraulic conductivity (myr). Site-specific neasurenents
shall be used to derive this paraneter.

A = Aquifer mxing zone (n?). The aquifer mxing zone

t hi ckness shall not exceed 5 neters in depth and be equal
to a unit width of 1 m wunless it can be denonstrated
enpirically that the mxing zone thickness exceeds 5
net ers.

= Gadient (mMm. Site-specific measurenments shall be used
to derive this paraneter.

NOTE:

(A) Fhts—e Equation 747-4 assunmes the ground water
concentrations of hazardous substances of concern upgradient of
the site are zere not detectable. If this assunption is not
true, the guantity—of ground water—avattable for dilution factor
may need to must be adjusted downward in proportion to the
upgr adi ent concentration.

(B) Direct measurenent of the flow velocity of groundwater
using nethods approved by the departnent nmay be used as a
substitute for nmeasuring the ground water hydraulic conductivity

and gradi ent.
(ii) Calculating or estimating infiltration. The follow ng

equation shall be used under this nethod to cal culate the vol une
of water infiltrating (G):

[ EQuati on 747-5]

G = L x Wx Inf

Wher e

G = Volune of water infiltrating (nd/ year)

L = Estinmated | ength of contam nant source area parallel to
ground water flow (m

W = Unit wdth of contam nant source area (1 m
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Inf = Infiltration (nmyr)

(A If a default annual infiltration value (Inf) is used,
the value shall nmeet the following requirenments. For sites west
of the Cascade Muntains, the default annual infiltration value
shall be 70 percent of the average annual precipitation anount.
For sites east of the Cascade Muntains, the default annual
infiltration value shall be 25 percent of the average annual
preci pitation anount.

(B) | f a site-specific nmeasurenent or estimte of
infiltration (Inf) is made, it shall be based on site conditions
wi t hout surface caps (e.g., pavenent) or other structures that
woul d control or inpede infiltration. The presence of a cover
or cap may be considered when evaluating the protectiveness of a
remedy under WAC 173-340-350 through 173-340-360. If a site-
specific neasurenent or estimate of infiltration is made, then
it nmust conply with WAC 173-340-702(14), (15) and (16).

(6) Four-phase partitioning nodel.

(a) Overview. This subsection specifies the procedures and
requi renents for establishing soil concentrations through the
use of the four-phase partitioning nodel. This nodel nmay be
used to derive soil concentrations for any site where use—eofthe

hazar dous substances are present in the soil as a nonaqueous

phase liquid (NAPL). The nodel is described in (c) of this
subsecti on. I nstructions on how to use the nodel to establish
protective soil concentrations are provided in (d) of this

subsecti on.

(b) Restrictions on use of the nodel for alcohol enhanced
fuels. The four-phase partitioning nodel may be used on a case-
by-case basis for soil containing fuels (e.g., gasoline) that
have been enhanced w th alcohol. If the nodel is wused for
al cohol enhanced fuels, then it shall be denonstrated that the
effects of cosolvency have been adequately considered and, where
necessary, taken into account when applying the nodel. Use of
the nodel for alcohol enhanced fuels wthout considering the
effects of cosolvency and increased ground water contam nation
i's prohibited.

(c) Description of the nodel. The four-phase partitioning
nodel is based on the follow ng three equations:

(i) Conservation of volume equation.

[ EQuation 747-6]

n = 06y + & + BarL
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Wher e,

n = Total soil porosity (mM total pore space / m total soi
volume).+ Use a default value of 0.43 m/m or use a
val ue determined fromsite-specific neasurenents. }

6w = Volunetric water content (m water / m soil).+ For
unsaturated soil use a default value of 0.3 or a val ue
determined fromsite-specific neasurenents. For saturated
soil this value is unknown and nust be solved for. &

Vol unetric water content equals the total soil porosity
m nus vol ume occupi ed by the NAPL. }

8. = Volunetric air content (m air volunme / m total soi
volunme). For unsaturated soil this value is unknown and
nmust be solved for. #t Molunetric air content equals the
total soil porosity mnus the volunme occupied by the water
and NAPL. For saturated soil this value is zero.}

Ouare = Vol unetric NAPL content (ml NAPL volune / nml total soi
volunme) .+ For both unsaturated and saturated soil this
val ue i s unknown and nust be solved for.}

(ii1) Four-phase partitioning equation.

[ EQuation 747-7]

:S:; = x‘hs |:9w + K(‘)C focpb + Hicea +%pNAPL GNAPL

Wer e:

M; = Total mass of each NAPL conponent in the system (ng).:
This value is derived fromsite-specific measurenents).

Moi1= Total soil mass (kg).

Xi = Mle fraction (at equilibriunm of each NAPEL conponent
(dinensionless). This value is unknown and nust be sol ved
for.

S, = Solubility of each NARPE conmponent (ng/l);. s See Table
747-4 for petrol eum hydrocarbons; see the scientific
literature for other hazardous substances).

p, = Dry soil bulk density (1.5 kg/l).

Ko = Soil organi ¢ carbon-water partitioning coefficient for

each NAPE conponent (l/kg)s. s See Table 747-4 for
petrol eum hydrocar bons; see subsection (4)(b) of this
section for other hazardous substances}.

foc = Mass fraction of soil natural organic carbon (0.001 g soi
organic / g soil).
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H. = Henry's law constant for each NAPL conponent
(dinmensionl ess);. & See Table 747-4 for petrol eum
hydr ocar bons; see subsection (4)(c) of this section for
ot her hazardous substances. susbstances)

Gram formula weight, or nolecular weight of each NAPE

component (ng/nmol);. & See Table 747-4 for petroleum

hydrocarbons; see the scientific literature for other

hazar dous substances}.

Puw. = Mlar density of the NAPL mixture (nmol/1)s. s See Equation
747- 8%,

NARL Conponent = For petrol eum m xtures, this means the

petrol eum fracti ons, ptus and wvelatite organi c hazardous

subst ances cenpoeunds with a reference dose; for other

hazar dous substances, this neans each organi c hazardous

substance that is found in the NAPL

Y
=

(i) Mlar density equation.

[ Equati on 747- 8]

_ F XiGFV%Z xiGFW./pi)}

PrapL = z «GEW

_ 1
) (xGFW/p)

Wher e:

GFW= G am formul a wei ght, or nol ecul ar wei ght of each NARL

conponent (ng/nol ).+ & See Table 747-4 for petrol eum
hydr ocarbons; see the scientific literature for other
hazar dous subst ances}-.

Xi = Mle fraction (at equilibrium of each NAPE conponent
(dinensionless). This value is unknown and nust be sol ved
for.

p, = Density of each NAPL component (ng/l).; s See Table 747-4

for petrol eum hydrocarbons; see the scientific literature
for other hazardous substances}.

NARL Conponent = For petroleum m xtures, this nmeans the
petrol eum fracti ons plus weltat+te organi ¢ hazar dous
subst ances ecenpounds with a reference dose; for other
hazar dous substances, this nmeans each organi ¢ hazardous
substance that is found in the NAPL.
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(d) Instructions for wusing the nodel. This subsection
provides instructions for wusing the four-phase partitioning
nodel to predict ground water concentrations and to establish
protective soil concentrations. The nodel uses an iterative
process to sinultaneously solve nultiple equations for severa
unknowns (see step 4 for the nunber of equations). To predict a
ground water concentration, the nole fraction of each NARPL
conponent (at equilibrium nust be known. The predicted ground
water concentration is obtained by nmultiplying the water
solubility of each NARPL conponent by the equilibrated nole
fraction (Equation 747-7).

(1) Step 1 Measur e hazar dous subst ance SOi
concentrations. Collect and analyze soil sanples and, if
appropriate, sanples of the product released, for each conponent
Hhdividual—hazardeus—substances. For petrol eum hydrocarbons,
see Table 830-1 for a description of what to analyze for.

(i1i) Step 2: Derive physical/chem cal data. For each of
the NAPL conponents, determne the Henry's Law Constant, water
solubility, soil organic carbon-water partitioning coefficient
{kee), density and nolecular weight values. For petrol eum
hydr ocar bons, see Table 747-4.

(ti1) Step 3: Derive soil paraneters. Derive a value for
each of the followi ng soil paranmeters as foll ows:

(A) Soil organic carbon content. Use the default value
(0.001 g soil organic / g soil) or a site-specific value derived
under subsection (5)(b)(i) of this section.

(B) Soil volunetric water content. Use the default value
(0.43 mnus the volune of NAPL and air) or a site-specific value
derived under subsection (5)(d) of this section.

(© Soil volunetric air content. Use the default value
(0.13 mM/mM for unsaturated zone soil; zero for saturated zone
soil) or a site-specific value derived under subsection (5)(e)
of this section.

(D) Soil bulk density and porosity. Use the default val ues
of 1.5 kg/L for soil bulk density and 0.43 for soil porosity or

use site-specific values. If site-specific value for bulk
density is used, the nethod specified in subsection (5)(c) of
this subsection shall be used. If a site-specific bulk-density
value is wused, a site-specific porosity value shall also be

used. The site-specific soil porosity value nmay be calcul ated
using a default soil specific gravity of 2.65 g/m gmee or
measuring the soil specific gravity using ASTM Met hod D 854.

(iv) Step 4: Predict a soil pore water concentration.

Eguation 747-7, along wth Equation 747-6 and the condition that
>%—=1- shall be wused to predict the soil pore water
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concentration for each NAPL conponent. To do this, multiple
versions of Equation 747-7 shall be constructed, one for each of
the NAPL conponents using the associated paraneter inputs for
Koe, Heey, GFW and S. These relatioens equations shall then be
conmbined with Equations 747-6 and 747-8 and the condition that

>Xi = 1 and solved simultaneously for the unknowns in the
equations (nole fraction of each conponent (x;), volunetric NAPL

content (Owsp), and either the volunetric water content (6,) or

the volunetric air content (86,).

(v) Step 5: Derive a dilution factor. Derive a dilution
factor using one of the follow ng tw nethods:

(A) Use the default value of 20 for unsaturated soils and 1
for saturated soils); or

(B) Derive a site-specific value wusing site-specific
estimates of infiltration and ground water flow volume under
subsection (5)(f) of this section.

(vi) Step 6 Calculate a predicted ground water
concentration. Calculate a predicted ground water concentration
for each conmponent by dividing the predicted soil pore water
concentration for each NARPL conponent by a dilution factor to
account for the dilution that occurs once the NAPL conponent
enters ground water.

(vii) Step 7: Establishing protective soil concentrations.

(A) Petrol eum m xtures. For petroleum m xtures, conpare
the predicted ground water concentration for each NAPE conponent
and for the total petroleum hydrocarbon mxture (sum of the
petrol eum conponents in the NAPL) with the applicable ground
wat er cl eanup | evel established under WAC 173-340- 720.

(I') I'f the predicted ground water concentration for each of
the NAPL conponents and for the total petroleum hydrocarbon
m xture is less than or equal to the applicable ground water
cl eanup level, then the soil concentrations neasured at the site
are protective.

(1) 1f the condition in (d)(vii)(A(l) of this subsection
is not met, then the soil concentrations neasured at the site
are not protective. Use In this situation, the four-phase
partitioning nodel can be used in an iterative process to
cal cul ate protective soil concentrations.

(B) Oher mxtures. For mxtures that do not include
petrol eum hydrocarbons, conpare the predicted ground water
concentration for each hazardous substance in the mxture wth
the applicable ground water cleanup |evel established under WAC
173-340- 720.

(I') I'f the predicted ground water concentration for each of
t he hazardous substances in the mxture is |less than or equal to
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the applicable ground water cleanup |level, then the soi
concentrations neasured at the site are protective.

(1) 1If the condition in (d)(vii)(A(l) of this subsection
is not met, then the soil concentrations neasured at the site
are not protective. Use In this situation, the four-phase
partitioning nodel can be used in an iterative process to
cal cul ate protective soil concentrations.

(7) Leaching tests.

(a) Overview. This subsection specifies the procedures and
requi renents for deriving soil concentrations through the use of

| eaching tests. Leaching tests may be used to establish soi
concentrations for the followng specified netals: arsenic,
cadmum total chromum hexavalent chromum copper, |ead,

mercury, nickel, selenium and zinc (see (b) and (c) of this
subsection). Leaching tests may also be used to establish soil

concentrations for ot her hazardous  substances, i ncl udi ng
petrol eum hydrocarbons, provided sufficient information is
available to correlate leaching test results with ground water
i npacts (see (d) of this subsection). Testing of soil sanples
fromthe site is required for use of this nethod.

(b) Leaching tests for specified netals. |If leaching tests
are used to establish soil concentrations for the specified

netals, the following two | eaching tests may be used:

(i) EPA Method 1312, Synthetic Precipitation Leaching
Procedure (SPLP). Fluid #3 (pH = 5.0), representing acid rain
in the western United States, shall be used when conducting this

test. This test may underestinmate ground water inpacts when
acidic condi tions exi st due to significant bi ol ogi cal
degradation or for other reasons. Underestimati on of ground

water inpacts may occur, for exanple, when soils contam nated
with netals are located in wood waste, in nunicipal solid waste
landfills, in high sulfur content mning wastes, or in other
situations with a pH <6. Consequently, this test shall not be
used in these situations and the TCLP test should be used
i nst ead.

(i) EPA Method 1311, Toxicity Characteristic Leaching
Procedure (TCLP). Fluid #1 (pH = 4.93), representing organic
acids generated by biological degradation processes, shall be
used when conducting this test. This test is intended to
represent situations where acidic conditions are present due to
bi ol ogi cal degradation such as in rmunicipal solid waste
| andfills. Thus, it may underestimate ground water inpacts
where this is not the case and the netals of interest are nore
sol ubl e under alkaline conditions. An exanple of this would be
arsenic occurring in alkaline (pH >8) waste or soils.
Consequently, this test shall not be used in these situations
and the SPLP test should be used instead.
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(c) Criteria for specified netals. Wen using either EPA
Met hod 1312 or 1311, the analytical nethods used for analysis of
the leaching test effluent shall be sufficiently sensitive to
gquantify hazardous substances at concentrations at the ground
wat er cleanup |evel established under WAC 173-340-720. For a
soil netals concentration derived under (b) of this subsection
to be considered protective of ground water, the |eaching test
ef fl uent concentration shall nmeet the following criteria:

(1) For cadmum lead and zinc, the |eaching test effluent
concentration shall be less than or equal to ten (10) tines the
appl i cabl e ground water cleanup |evel established under WAC 173-
340- 720.

(ii) For arsenic, total chromum hexavalent chrom um
copper, nercury, nickel and selenium the |eaching test effluent
concentration shall be less than or equal to the applicable
ground water cleanup |evel established under WAC 173- 340- 720.

(d) Leaching tests for other hazardous substances. Leaching
tests using the methods specified in this subsection may al so be
used for hazardous substances other than the nmetals specifically
identified in this subsection, including petrol eum hydrocarbons.
Alternative leaching test nethods may also be wused for any
hazar dous subst ance, i ncl udi ng t he nmet al s specifically
identified in this subsection. Use of the Ileaching tests
specified in (b) and (c) of this subsection for other hazardous
substances or in a manner not specified in (b) and (c) of this
subsection, or wuse of alternative Ileaching tests for any
hazar dous substance, is subject to departnment approval and the
user nust denonstrate with site-specific field or |aboratory
data or other enpirical data that the |eaching test resutts
correlate—wth—aetual can accurately predict ground water
i npacts. The department wll evaluate the appropriateness of
these alternative methods under WAC 173-340-702 (14), (15) and
(16).

(8) Alternative fate and transport nodels.

(a) Overview. This subsection specifies the procedures and
requi renents for establishing soil concentrations through the
use of fate and transport nodels other than those specified in
subsections (4) through (6) of this section. These alternative
nodels may be used to establish a soil concentration for any
hazardous substance. Site-specific data s are required for use
of these nodels.

(b) Assunptions. Wen using alternative nodels, chem cal
partitioning and advective flow may be coupled wth other
processes to predict contaminant fate and transport, provided
the followng conditions are net transpert—processes—npdeled
shall i nclude advection-dispersion, at a mninum  Oher
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P eel eslsesl “F'at” i gy et a1

(1) Sor pti on. Sorption values shall be derived in
accordance with either subsection (4)(c) of this section or the
met hods specified in subsection (5)(b) of this section.

(1i1) Vapor phase partitioning. If Henry's law constant is
used to establish vapor phase partitioning, then the constant
shall be derived in accordance w th subsection (4)(d) of this
secti on.

(rii) Nat ur al bi odegr adat i on. Rat es of nat ur al
bi odegradati on shall be derived fromsite-specific neasurenents.

(iv) Dispersion. Esti mates of dispersion shall be derived
fromeither site-specific neasurenents or literature val ues.

(v) Decaying source. Fate and transport algorithns nmay be
used that account for decay over tine.

(vi) Dilution. Dilution shall be based on site-specific
nmeasurenents or estinmated using a nodel incorporating site-
specific characteristics. The quantity of ground water
avatlable—for |f detectable concentrations of hazar dous
substances are present in ground water, then the dilution factor
shalt nmay need to be adjusted downward in proportion to the
background (upgradi ent) concentration.

(vii) Infiltration. Infiltration shall be derived in
accordance wth subsection (5)(f)(ii)(A) or (B) of this section.
(c) Evaluation criteria. Proposed fate and transport

nodel s, input paraneters, and assunptions shall conply with WAC
173-340-702 (14), (15) and (16).

(9) Enpirical denobnstration

(a) Overview. This subsection specifies the procedures and
requi renents for denonstrating enpirically t hat SOi
concentrations nmeasured at the site will not cause an exceedance
of the applicable ground water cleanup |evels established under
WAC 173-340-720. This enpirical denonstration may be used for
any hazardous substance. Site-specific data (e.g., ground water
and soil sanples) s are required under this nethod. If the
denonstrations required under (b) of this subsection cannot be
made, then a protective soil concentration shall be established
under one of the nethods specified in subsections (4) through
(8) of this section.

(b) Requirenents. To denonstrate enpirically that neasured
soil concentrations wll not cause an exceedance of the
applicable ground water cleanup levels established under WAC
173-340- 720, the follow ng shall be denobnstrated:

(i) The neasured ground water concentration is |less than or
equal to the applicable ground water cleanup |evel established
under WAC 173-340-720; and
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(i1i) The neasured soil concentration wll not cause an
exceedance of the applicable ground water cleanup |evel
established under WAC 173-340-720 at any time in the future.
Specifically, it must be denonstrated that a sufficient anount
of time has elapsed for mgration of hazardous substances from

soil into ground water to occur and that the characteristics of
the site (e.g., depth to ground water and infiltration) are
representative of future site conditions. This denonstration

may al so include a neasurenent or calculation of the attenuating
capacity of soil between the source of the hazardous substance
and the ground water table using site-specific data.

(c) Evaluation criteria. Enpirical denonstrations shall be
based on nethods approved by the departnent. Those net hods
shall conply wth WAC 173-340-702 (14), (15) and (16).

(10) Residual saturation

(a) Overview. To ensure the soil concentrations established
under one of the nethods specified in subsections (4) through
(9) of this section will not cause an exceedance of the ground
wat er cleanup |evel established under WAC 173-340-720, the soi
concentrations mnust not result in the accunulation of #§ree
preduet nonagueous phase liquid on or in ground water (see
subsection (2)(b) of this section). To enrsure determne if this
criterion is net, either an enpirical denonstration nust be nade
(see (c) of this subsection) or residual saturation screening
| evel s nust be established and conpared wth the soil
concentrations established under one of the nmethods specified in
subsections (4) through (9) of this section (see (d) and (e) of
this subsection). This subsection applies to any site where
hazar dous substances are present as a nonaqueous phase liquid
(NAPL) , i ncl udi ng sites cont am nat ed W th petrol eum
hydr ocar bons.

(b) Definition of residual saturation. When a nonaqueous
phase liquid (NAPL) is released to the soil, sone of the NAPL
will be left—behind held in the soil pores or void spaces duete
by capillary forces. TFheampunt—of NAPL that s teft behindin

voluret+iec—contents For the purpose of this subsection, the

concentration of hazardous substances in the soil at equilibrium
conditions is called residual saturation. At concentrations
above residual saturation, the NAPL will continue to mgrate due
to gravimetric and capillary forces— - this eceurs— the NAPL
and may eventual ly n+g#a%e—+n%e reach the ground water, provided
a sufficient volume of NAPL is rel eased.

(c) Enpirical denonstration. An enpirical denonstration may
be used to show that soil concentrations neasured at the site
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will not result in the accunulation of #ree—proeduet nonaqueous
phase liquid on or in ground water. An enpirical denonstration

may be used for any hazardous substance. Site-specific data
(e.g., ground water and soil sanples) s are required under this
met hod. If the denonstrations required under (c)(i) of this

subsection cannot be nmade, then a protective soil concentration
shal |l be established under (d) and (e) of this subsection.

(i) Requirenents. To denonstrate enpirically that neasured
soil concentrations will not result in the accunulation of #+ree
proeduct nonaqueous phase liquid on or in ground water, the
foll ow ng shall be denonstrated:

(A Free—produet Nonaqueous phase liquid has not
accunul ated on or in ground water; and

(B) The neasured soil concentration will not result in free
preduet nonagueous phase liquid accunmulating on or in ground
water at any tine in the future. Specifically, it nust be
denonstrated that a sufficient amount of tinme has elapsed for
m gration of hazardous substances from soil into ground water to
occur and that the characteristics of the site (e.g., depth to
ground water and infiltration) are representative of future site
condi tions. This denonstration may also include a neasurenent
or calculation of the attenuating capacity of soil between the
source of the hazardous substance and the ground water table
using site-specific data.

(iii1) Evaluation criteria. Enpirical denonstrations shal
be based on nethods approved by the departnent. Those net hods
shall conply wth WAC 173-340-702 (14), (15) and (16).

(d) Deriving residual saturation screening |evels. Unl ess
an enpirical denonstration is made under (c) of this subsection,
residual saturation screening |levels shall be derived and
conpared with the soil concentrations derived under the nethods
specified in subsections (4) through (9) of this subsection to

ensure that those soil concentrations will not result in the
accurul ati on of #free—proeduet nonaqueous phase liquid on or in
ground water. Resi dual saturation screening levels shall be

derived using one of the foll ow ng nethods.

(i) Default screening levels for petroleum hydrocarbons.
Resi dual saturation screening |levels for petroleum hydrocarbons
may be obtained fromthe values specified in Table 747-5.

(ii) Site-specific screening |evels. Resi dual saturation
screening |evels for petroleum hydrocarbons and other hazardous
substances nay be derived from site-specific neasurenents.
Site-specific nmeasurenents of residual saturation shall be based

on nethods approved by the departnent. Laboratory neasurenents
or theoretical estimates (i.e., those that are not based on
site-specific nmeasurenents) of residual saturation shall be

supported and verified by site data. This may include an
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assessnent of gr ound wat er nonitoring data and SOi
concentration data wth depth and an analysis of the soil’s
texture (grain size), porosity and volunetric water content.

(e) Adjustnment to the derived soil concentrations. After
residual saturation screening |levels have been derived under (d)
of this subsection, the screening |evels shall be conmpared with
the soil concentrations derived under one of the nethods
specified in subsections (4) through (9) of this subsection. If
the residual saturation screening |level exeeeds IS greater than
or equal to the soil concentration derived using these nethods,

then the—soil—concentration——shall—be—-adjusted—dowaward—to—the
sereening—tevel—to—be proteective no adjustnent for residual

saturation is necessary. If the residual saturation screening
| evel does—not—exceed is less than the soil concentration
derived using these nethods, then the soil concentration +s

protective shall be adjusted downward to the residual saturation
screeni ng | evel .

(11) Gound water nonitoring requirenments. The departnent
may, on a case-by-case basis, require ground water nonitoring to
confirm that hazardous substance soil concentrations derived
under this section nmeet the criterion specified in subsection
(2) of this section.
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WAC 173-340-7490 Terrestri al ecol ogi cal eval uation
pr ocedur es.

(1) Purpose.

(a) WAC 173-340-7490 through 173-340-7494 define the goals
and procedures the departnment will use for:

(i) Determning whether a release of hazardous substances
to soil nmay pose a threat to the terrestrial environnent;

(ii) Characterizing existing or potential threats to
terrestrial plants or animals exposed to hazardous substances in
soil; and

(iii) Establishing site-specific cleanup standards for the
protection of terrestrial plants and ani nals.

(b) Information collected during a terrestrial ecol ogical
evaluation shall also be used in developing and evaluating
cleanup action alternatives and in selecting a cleanup action
under WAC 173-340-350 through 173-340-390. WAC 173-340-7490
t hrough 173-340-7494 do not necessarily require a cleanup action
for terrestrial ecological protection separate from a human

heal t h- based cl eanup action. Were appropriate, a terrestrial
ecol ogi cal evaluation may be conducted so as to avoid
duplicative studies of soi | contam nation that wll be

remediated to address other concerns, as provided in WAC 173-
340-350 (7)(c)(iii)(F)(I1).

(c) These procedures are not intended to be wused to
eval uate potential threats to ecological receptors in sedinents,
surface water, or wetlands. Procedures for sedinment eval uations
are described in WAC 173-340-760, and for surface water
evaluations in WAC 173-340-730. Procedures for wetland
eval uations shall be determ ned by the departnent on a case-by-
case basi s.

(2) Requirenents. In the event of a release of a hazardous
substance to the soil at a site, one of the follow ng actions
shal | be taken:

(a) Docunment an exclusion from any further terrestrial
ecol ogi cal evaluation using the criteria in WAC 173-340-7491,;

(b) Conduct a sinplified terrestrial ecological evaluation
as set forth in WAC 173-340-7492; or

(c) Conduct a site-specific terrestrial ecol ogi cal
eval uation as set forth in WAC 173-340- 7493.
(3) CGoal. The goal of the terrestrial ecol ogi cal

evaluation process is the protection of terrestrial ecol ogical
receptors from exposure to contam nated soil with the potenti al
to cause significant adverse effects. For species protected
under the Endangered Species Act or other applicable |laws that
extend protection to individuals of a species, a significant
adverse effect neans an inpact that would significantly disrupt
normal behavior patterns that include, but are not limted to,
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breeding, feeding, or sheltering. For all other species,
significant adver se effects are effects t hat i npair

reproduction, growth or survival

(a) The sinplified terrestrial ecol ogi cal eval uati on
process has been developed to be protective of terrestrial
ecol ogical receptors at nost qualifying sites, while the site-
specific terrestrial ecological evaluation process is intended
to be highly likely to be protective at any site.

(b) The following policy on terrestrial ecol ogi cal
receptors to be protected applies to all terrestrial ecologica
eval uations. For land uses other than industrial or conmercial
protectiveness is evaluated relative to terrestrial plants,
wildlife, and ecologically inportant functions of soil biota
that affect plants or wildlife.

For industrial or commercial properties, current or future
potential for exposure to soil contamnation need only be
evaluated for terrestrial wildlife protection. Pl ants and soi
bi ot a need not be considered unl ess:

(i) The species is protected under the federal Endangered
Speci es Act; or

(i1i) The soil contamnation is located on an area of an
industrial or comercial property where vegetation nust be
mai ntai ned to conply with [ ocal governnent |and use regul ations.

(c) For the purposes of this section, "industrial property"”
nmeans properties neeting the definition in WAC 173-340-200.
"Conmercial property" neans properties that are currently zoned

for commerci al or industrial property wuse and that are
characterized by or are commtted to traditional commercial uses
such as offices, retail and wholesale sales, professional

services, consuner services, and warehousing.

(d) Any terrestrial renedy, including exclusions, based at
least in part on future land use assunptions shall include a
conpletion date for such future devel opnent acceptable to the
depart nment.

(4) Point of conpliance.

(a) Conditional point of conpliance. For sites wth
institutional controls to prevent excavation of deeper soil, a
conditional point of conpliance may be set at the biologically
active soil zone. This zone is assuned to extend to a depth of

six feet. The departnment nmay approve a site-specific depth
based on a denonstration that an alternative depth is nore
appropriate for the site. In making this denonstration, the

foll ow ng shall be consi dered:

(i) Depth to which soil macro-invertebrates are likely to
occur;

(ii) Depth to which soil turnover (bioturbation) is likely
to occur due to the activities of soil invertebrates;
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(tii) Depth to which animals likely to occur at the site
are expected to burrow, and

(iv) Depth to which plant roots are |likely to extend.

(b) Standard point of conpliance. An institutional contro
is not required for soil contamnation that is at least fifteen
feet below the ground surface. This represents a reasonable
estimate of the depth of soil that could be excavated and
distributed at the soil surface as a result of site devel opnent
activities, resulting in exposure by ecol ogi cal receptors.

(5) Additional nmeasures. The departnent nmy require
addi tional neasures to evaluate potential threats to terrestrial
ecol ogical receptors notw thstanding the provisions in this and
the follow ng sections, when based upon a site-specific review
the departnent determines that such neasures are necessary to
protect the environnent.
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WAC 173-340-7491 Exclusions from a terrestrial ecologica
eval uati on.

(1) Criteria for determning that no further evaluation is
required. No further evaluation is required if the departnent
determnes that a site neets any of the criteria in (a) through
(d) of this subsection:

(a) Al soil contam nated with hazardous substances is, or
will be, located below the point of conpliance established under
WAC 173-340-7490(4). To qualify for this exclusion, an
institutional control shall be required by the departnent under
WAC 173-340- 440. An institutional control is not required if
the contamination is at least fifteen feet below the ground
surface (WAC 173-340-7490 (4)(b)). An exclusion based on
pl anned future |land use shall include a conpletion date for such
future devel opment that is acceptable to the departnent.

(b) Al soil contam nated w th hazardous substances is, or
will be, covered by buildings, paved roads, pavenent, or other
physical barriers that wll prevent plants or wldlife from
bei ng exposed to the soil contam nation. To qualify for this
exclusion, an institutional control shall be required by the
department under WAC 173-340-440. An exclusion based on planned
future land use shall include a conpletion date for such future
devel opnment that is acceptable to the departnent;

(c) Where the site conditions are related or connected to
undevel oped land in the follow ng manner:

(1) For sites contam nated wi th hazardous substances ot her
than those specified in (c)(ii) of this subsection, there is
|l ess than 1.5 acres of contiguous undeveloped |land on the site
or within 500 feet of any area of the site; and

(ii) For sites contamnated with any of the follow ng
hazar dous substances: Chlorinated dioxins or furans, PCB
m Xt ures, DDT, DDE, DDD, al drin, chl or dane, dieldrin,
endosul fan, endrin, heptachlor or heptachlor epoxide, benzene
hexachl ori de, toxaphene, hexachl orobenzene, pentachl orophenol,
or pentachl orobenzene, there is less than 1/4 acre of contiguous
undevel oped land on or within 500 feet of any area of the site
affected by these hazardous substances. This list does not
inply that sanpling nust be conducted for each of these
chem cals at every site. Sanpling should be conducted for those
chem cals that m ght be present based on available information
such as current and past uses of chemicals at the site; and

(tit) For the purposes of (c)(i) and (ii) of this
subsection, and Table 749-1, "undevel oped |and" shall nean |and
that is not covered by buildings, roads, paved areas or other
barriers that would prevent wildlife from feeding on plants,
ear t hwor ns, insects or other food in or on the soil
"Conti guous" undevel oped | and neans an area of undevel oped | and
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that is not divided into snmaller areas by highways, extensive
paving or simlar structures that are likely to reduce the
potential use of the overall area by wildlife. Roads, sidewalks
and other structures that are unlikely to reduce potential use
of the area by wldlife shall not be considered to divide a
contiguous area into small er areas.

(d) Concentrations of hazardous substances in soil do not
exceed natural background |evels, as determ ned under WAC 173-
340-709.

(2) Procedure for a site that does not qualify for an
excl usi on.

(a) Sites that do not qualify for an exclusion under
subsection (1) of this section shall conduct a site-specific
terrestrial ecological evaluation if any of the follow ng
criteria apply:

(i) The site is located on, or directly adjacent to, an

area where managenent or |and use plans will maintain or restore
native or semnative vegetation (e.g., green-belts, protected
wet | ands, forestl| ands, | ocal |y desi gnat ed environnmental |y
sensitive areas, open space areas nmanaged for wildlife, and sone
parks or outdoor recreation areas. This does not include park
areas used for intensive sport activities such as baseball or
footbal l).

(ii) The site is used by a threatened or endangered
species; a wldlife species classified by the Washington state
departnment of fish and wldlife as a "priority species" or
"species of concern” wunder Title 77 RCW or a plant species
classified by the Wshington state departnent of natura
resour ces nat ur al heritage pr ogram as “endangered,”
“threatened,” or “sensitive” under Title 79 RCW For plants,
"used"” means that a plant species grows at the site or has been
found growing at the site. For animals, "used" neans that
individuals of a species have been observed to live, feed or
breed at the site.

(ii1) The site is located on a property that contains at
| east ten acres of native vegetation within 500 feet of the
site, not including vegetation beyond the property boundari es.

(iv) The departnment determines that the site may present a
risk to significant wildlife popul ati ons.

(b) I'f none of the criteria in (a) of this subsection apply
to the site, either a sinplified terrestrial ecol ogi ca
eval uati on described under WAC 173-340-7492 or a site-specific
terrestrial ecological evaluation described under WAC 173-340-
7493 shal |l be conduct ed.

(c) For the purposes of this section, the follow ng
definitions shall apply.
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(1) "Native vegetation" neans any plant community native to
the state of Washington. The follow ng sources shall be used in
maki ng this determ nation: Nat ural Vegetation of Oegon and
Washington, J.F. Franklin and C T. Dyrness, Oegon State
University Press, 1988, and L.C. Hitchcock, C L. Hitchcock, J. W
Thonmpson and A. Cronquist, 1955-1969, Vascular Plants of the
Paci fic Northwest (5 volunes). Areas planted with native species
for ornanmental or |andscaping purposes shall not be considered
to be native vegetation.

(i) "Sem native vegetation”™ means a plant comunity that
includes at |east sone vascular plant species native to the
state of Washi ngton. The following shall not be considered
sem native vegetation: Areas planted for ornanental or
| andscapi ng purposes, cultivated crops, and areas significantly
di sturbed and predom nantly covered by noxious, introduced plant
species or weeds (e.g., Scotch broom Hinmalayan blackberry or
knap- weed) .
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WAC 173-340-7492 Sinplified terrestrial ecol ogi cal
eval uati on procedure.

(1) Purpose.

(a) The sinplified terrestrial ecol ogi cal eval uati on
process is intended to identify those sites which do not have a
substantial potential for posing a threat of significant adverse
effects to terrestrial ecological receptors, and thus may be
removed from further ecol ogical consideration during the
remedi al investigation and cleanup process. For remaining
sites, the process provides several options, including chem ca
concentrations that may be used as cleanup levels, and the
choi ce of devel opi ng site-specific concentrations usi ng
bi oassays or conducting a site-specific terrestrial ecol ogical
eval uati on under WAC 173- 340-7493.

(b) The process is structured with an intent to protect
terrestrial wldlife at industrial or comercial sites, and
terrestrial plants, soil biota and terrestrial wildlife at other
sites, as provided under WAC 173-340-7490(3)(b).

(c) The sinplified terrestrial ecol ogi cal eval uati on
procedures in subsection (2) of this section are organized to
focus wupon the extent of exposure, exposure pathways, and
particular contam nants as key factors in evaluating ecol ogica
risk. The steps need not be followed in order, and any one step
may be used to determne that no further evaluation is necessary
to conclude that a site does not pose a substantial threat of
significant adverse effects to terrestrial ecological receptors.

(d) If none of the sinplified terrestrial ecologica
eval uation screening step conditions are net, the person
conducting the evaluation may use the chem cal concentration
nunbers listed in Table 749-2 as cleanup |levels, or shal
conduct a site-specific terrestrial ecological evaluation under
WAC 173- 340- 7493.

(2) Process for conducting a sinplified terrestrial
ecol ogi cal eval uati on.

(a) Exposure analysis. The evaluation nay be ended at a
site where:

(1) The total area of soil contami nation at the site is not
nore than 350 square feet; or

(ii) Land use at the site and surrounding area nakes

substantial wldlife exposure unlikely. Table 749-1 shall be
used to nmake this eval uation.

(b) Pathways analysis. The evaluation my be ended if
there are no potential exposure pathways from soil contam nation
to soil biota, plants or wldlife. For a comercial or

i ndustri al property, only potenti al exposure pathways to
wildlife (e.g., small mammal s, birds) need be consi dered. Only
exposure pathways for priority chemcals of ecological concern
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listed in Table 749-2 at or above the concentrations provided
must be considered. |Inconplete pathways nay be due to the
presence of man- made  physi cal barriers, either currently
existing or to be placed (within a tine frame acceptable to the
departnent) as part of a renmedy or |and use. To ensure that
such man-nade barriers are nmaintained, a restrictive covenant
shall be required by the departnment under WAC 173-340-440 under
a consent decree, agreed order or enforcenent order, or as a
condition to a witten opinion regarding the adequacy of an
i ndependent renedial action under WAC 173-340-515(3).

(c) Contami nants analysis. The evaluation nmay be ended if
either of the followi ng are true:

(i) No hazardous substance listed in Table 749-2 for which
a value is listed is, or will be, present in the soil at a depth
not exceeding the point of conpliance established under WAC 173-
340-7490(4) and at concentrations higher than the val ues
provided in Table 749-2, wusing the statistical conpliance

nmet hods described in WAC 173-340-740(7). An institutional
control is required if the contamnation is within fifteen feet
of the ground surface (see WAC 173-340-7490 (4)(b)). If a

hazardous substance listed in Table 749-2 does not have a val ue
listed, then the requirenents of (c)(ii) of this subsection nust
be nmet; or

(ii) No hazardous substance listed in Table 749-2 is, or

will be, present in the soil wthin six feet of the ground
surface at concentrations |ikely to be toxic, or wth the
potential to bioaccunul ate, based on bioassays using nethods
approved by the departnent. An institutional control is
required if the contaminant is within fifteen feet of the ground
surface. | f a hazardous substance listed in Table 749-2 does
not have a value listed, then this subparagraph applies.

(3) Institutional controls. If any of the conditions

listed above in subsection (2)(a)(ii) through (2)(c) of this
section are used to end the sinplified terrestrial ecologica
evaluation, institutional controls may be needed to ensure that

the condition will continue to be net in the future. Cl eanup
remedies that rely on chem cal concentrations for industrial or
commercial sites in Table 749-2 shall include appropriate

institutional controls to prevent future exposure to plants or
soil biota in the event of a change in |and use.
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WAC 173-340-7493 Site-specific terrestrial ecol ogi cal
eval uati on procedures.

(1) Purpose.

(a) This section sets forth the procedures for conducting a
site-specific terrestrial ecological evaluation if any of the
conditions specified in WAC 173-340-7491 (2)(a) apply to the
site, or if the person conducting the evaluation elects to
conduct a site-specific terrestrial ecological evaluation under
this section, whether or not a sinplified terrestrial ecol ogical
eval uati on has been conducted under WAC 173-340- 7492.

(b) I'n addition to the purposes specified in WAC 173-340-
7490(1)(a), the site-specific terrestrial ecological evaluation
is intended to facilitate selection of a cleanup action by
devel oping information necessary to conduct evaluations of
cl eanup action alternatives in the feasibility study.

(c) There are two elements in planning a site-specific
terrestrial ecological evaluation. Both el enents shall be done
in consultation with the department and nust be approved by the
departnent. The two el enents are:

(1) Conpleting the problem formulation step as required
under subsection (2) of this section; and

(ii) Selecting one or nore nethods under subsection (3) of
this section for addressing issues identified in the problem
formul ati on step.

(d) After reviewing information developed in the problem
formul ation step, the departnent may at its discretion determ ne
that selection of one or nore nethods for proceeding with the
evaluation is not necessary by making either of the follow ng
deci si ons:

(1) No further site-specific terrestrial ecol ogi cal
evaluation 1is necessary because the <cleanup action plans
devel oped for the protection of human health w il elimnate

exposur e pat hways of concern to all of the soil contam nation.

(i) A sinplified terrestrial ecological evaluation my be
conducted under WAC 173-340-7492 because this evaluation wll
adequately identify and address any existing or potential
threats to ecol ogi cal receptors.

(2) Problemformulation step.

(a) To define the focus of the site-specific terrestrial
ecol ogical evaluation, identify issues to be addressed in the
eval uation, specifying:

(1) The chemcals of ecological concern. The person
conducting the evaluation nmay elimnate hazardous substances
from further consideration where the maxinmum or the upper
ninety-five percent confidence limt soil concentration found at
the site does not exceed ecological indicator concentrations
described in Table 749-3. For industrial or comrercial |and
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uses, only the wldlife values need to be considered. Any
chem cal that exceeds the ecological indicator concentrations
shall be included as a chemi cal of ecological concern in the
evaluation unless it can be elimnated based on the factors
listed in WAC 173-340-708 (2)(b). (Caution on the wuse of
ecol ogical indicator concentrations: These nunbers are not
cl eanup levels, and concentrations that exceed the nunmber do not
necessarily require renedi ation.)

(11) Exposure pathways. Identify any conplete potenti al
pat hways for exposure of plants or animals to the chem cals of
concern. If there are no conplete exposure pathways then no
further evaluation is necessary. |Inconplete pathways nay be due
to the presence of nan-made physical barriers, either currently
existing or to be placed (wthin a tine frame acceptable to the
departnment) as part of a renmedy or |and use.

To ensure that such man-made barriers are namintained, a
restrictive covenant shall be required by the departnment under
WAC 173-340-440 wunder a consent decree, agreed order or
enforcement order, or as a condition to a witten opinion
regardi ng the adequacy of an independent renedial action under
WAC 173-340-515(3).

(rii) Terrestri al ecol ogi cal receptors of concern.
Identify current or potential future terrestrial species groups
reasonably likely to live or feed at the site. G oupings should
represent taxonomcally related species with simlar exposure
characteristics. Exanples of potential terrestrial species
groups i ncl ude: Vascul ar plants, ground-feeding birds, ground-
feeding small nmammal predators, and herbivorous small manmal s.

(A) From these terrestrial species groups, select those
groups to be included in the evaluation. | f appropriate,
i ndividual terrestrial receptor species nay also be included.
In selecting species groups or individual species, the follow ng
shal | be consi der ed:

(I') Receptors that my be npost at risk for significant
adverse effects based on the toxicological characteristics of
the chemcals of concern, the sensitivity of the receptor, and
on the likely degree of exposure.

(I'l) Public conments.

(') Species protected under applicable state or federal
|l aws that may potentially be exposed to soil contam nants at the
site.

(I'V) Receptors to be considered under different |and uses,
descri bed under WAC 173-340-7490(3) (b).

(B) Surrogate species for which greater information is
avai lable, or that are nore suitable for site-specific studies,
may be used in the analysis when appropriate for addressing
i ssues raised in the problemfornulation step.
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(1v) Toxi col ogi cal assessnent. Identify significant
adverse effects in the receptors of concern that may result from
exposure to the chemcals of concern, based on information from
the toxicological literature.

(b) The following is an exanple of a site-specific issue
developed in this step: Is dieldrin contam nation a potenti al
threat to reproduction in birds feeding on invertebrates and
ingesting soil at the site? If so, what neasures will elimnate
any significant adverse effects?

(c) If there are identified information needs for renedy
sel ection or renedial design, these should also be devel oped as
i ssues for the problemfornulation process.

(d) The use of assessnent and neasurenent endpoints, as
defined in USEPA Ecol ogical Ri sk Assessnent CGuidance for
Superfund, 1997, should be considered to clarify the 1ogical
structure of the site-specific terrestrial ecological evaluation

under this chapter. Assessnent endpoints shall be consistent

with the policy objectives described in WAC 173-340-7490(3)(b).
(3) Sel ection of appropriate terrestrial ecol ogi cal

eval uati on nethods. If it is determned during the problem

formul ation step that further evaluation is necessary, the soi
concentrations listed in Table 749-3 may be used as the cleanup
| evel at the discretion of the person conducting the eval uation.
Al ternatively, one or nore of the followng nethods listed in
(a) through (g) of this subsection that are relevant to the
issues identified in the problem fornulation step and that neet
the requirenents of WAC 173-340-7490(1)(a) shall be conducted
The alternative nethods available for conducting a site-specific
terrestrial ecological evaluation include the foll ow ng:

(a) Literature survey. An analysis based on a literature
survey shall be conducted in accordance with subsection (4) of
this section and may be wused for purposes including the
fol | ow ng:

(1) Developing a soil concentration for chemcals not
listed in Table 749-3.

(ii) ldentifying a soil concentration for the protection of
plants or soil biota nore relevant to site-specific conditions
than the value listed in Table 749-3.

(iii) Qotaining a value for any of the wildlife exposure
nodel variables listed in Table 749-5 to calculate a soi
concentration for the protection of wldlife nore relevant to
site-specific conditions than the values listed in Table 749-3.

(b) Soil bioassays.

(i) Bioassays nmy use sensitive surrogate organisns not
necessarily found at the site provided that the test adequately
addresses the issues raised in the problem fornulation step.
For issues where existing or potential threats to plant life are



Page 264 MICA Cl eanup Regul ation
February 12, 2001 173-340- 7493

a concern, the test described in Early Seedling Gowth Protoco
for Soil Toxicity Screening. Ecology Publication No. 96-324 nmay
be used. For sites where risks to soil biota are a concern, the
test described in Earthworm Bioassay Protocol for Soil Toxicity
Scr eeni ng. Ecol ogy Publication No. 96-327 may be used. O her
bi oassay tests approved by the departnent nmay al so be used.

(1i) Soil concentrations protective of soil biota or plants
may also be established with soil bioassays that use species
ecologically relevant to the site rather than standard test
species. Species that do or could occur at the site are
consi dered ecologically rel evant.

(c) WIldlife exposure nodel. Equati ons and exposure
paraneters to be wused in calculating soil concentrations
protective of terrestrial wildlife are provided in Tables 749-4
and 749-5. Changes to this nodel my be approved by the
departnment under the follow ng conditions:

(1) Alternative values for paraneters listed in Table 749-5
may be used if they can be denonstrated to be nore relevant to
site-specific conditions (for exanple, the value is based on a
chem cal form of a hazardous substance actually present at the
site). An alternative value obtained fromthe literature shal
be supported by a literature survey conducted in accordance with
subsection (4) of this section.

(i) Receptor species of concern or exposure pathways
identified in the problem forrmulation step nay be added to the
nodel if appropriate on a site-specific basis.

(itii) A substitution for one or nore of the receptor
species listed in Table 749-4 may be nmade under subsection (7)
of this section.

(d) Bionarkers. Bi omarker nmethods nmay be used if the
nmeasurenents have clear relevance to issues raised in the
probl em formul ati on and the approach has a high probability of
detecting a significant adverse effect if it is occurring at the
site. The person conducting the evaluation nay elect to use
criteria such as biomarker effects that serve as a sensitive
surrogate for significant adverse effects.

(e) Site-specific field studies. Site-specific enpirical
studies that involve hypothesis testing should wuse a
conventi onal "no difference" nul | hypot hesi s (e.qg., H:
Earthworm densities are the sane in the contam nated area and
the reference (control) area. H,: Eart hworm densities are
higher in the reference area than in the contam nated area). In
preparing a work plan, consideration shall be given to the

adequacy of the proposed study to detect an ongoing adverse
effect and this issue shall be addressed in reporting results
fromthe study.
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(f) Weight of evidence. A weight of evidence approach
shall include a balance in the application of literature, field,
and |aboratory data, recognizing that each has particular
strengths and weaknesses. Site-specific data shall be given
greater weight than default values or assunptions where
appropri ate.

(g Oher nethods approved by the departnent. This may
include a qualitative evaluation if relevant toxicological data
are not available and cannot be otherwi se developed (e.g.,
t hrough soil bioassay testing).

(4) Literature surveys.

(a) Toxicity reference values or soil concentrations
established from the literature shall represent the |owest
relevant LOAEL found in the literature. Bi oaccunul ati on factor
val ues shall represent a reasonable maxi mum value from rel evant
information found in the literature. In assessing relevance, the
foll owi ng principles shall be consi dered:

(1) Literature benchmark values should be obtained from
studies that have test conditions as simlar as possible to site
condi tions.

(i1i) The literature benchmark values or toxicity reference
val ues shoul d correspond to the exposure route being assessed.

(tii) The toxicity reference value or bioaccunulation
factor value shall be as appropriate as possible for the
receptor being assessed. The toxicity reference value should be
based on a significant endpoint, as described in subsection (2)
of this section.

(iv) The literature benchmark value or toxicity reference
val ue shoul d preferably be based on chronic exposure.

(v) The literature benchmark value, toxicity reference
val ue, or bioaccunul ation factor should preferably correspond to
the chem cal form being assessed. Exceptions may apply for

toxicity reference val ues wher e docunent ed bi ol ogi ca
transformations occur follow ng uptake of the chem cal or where
chemi cal transformations are known to occur in the environment
under conditions appropriate to the site.

(b) A list of relevant journals and other literature
consulted in the survey shall be provided to the departnent. A
tabl e summari zing information fromall relevant studies shall be
provided to the departnment in a report, and the studies used to
select a proposed value shall be identified. Copi es of
literature cited in the table that are not in the possession of
the departnment shall be provided with the report. The depart nent
may identify relevant articles, books or other docunents that
shall be included in the survey.

(5) Uncertainty analysis. If a site-specific terrestrial
ecol ogical evaluation includes an wuncertainty analysis, the
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di scussion of uncertainty shall identify and differentiate
between uncertainties that can and cannot be quantified, and
natural variability. The discussion shall describe the range of
potential ecological risks fromthe hazardous substances present
at the site, based on the toxicological characteristics of the
hazar dous substances present, and evaluate the uncertainty
regarding these risks. Pot ent i al met hods for reducing
uncertainty shall also be discussed, such as additional studies
or post-renedial nonitoring. If nmultiple lines of independent
evi dence have been devel oped, a weight of evidence approach nmay
be used in characterizing uncertainty.

(6) New scientific information. The departnent shal
consi der proposals for nodifications to default values provided
in this section based on new scientific information in
accordance with WAC 173-340-702 (14), (15) and (16).

(7) Substitute receptor species. Substitutions of receptor
species and the associated values in the wildlife exposure nodel
described in Table 749-4 may be made subject to the follow ng
condi tions:

(a) There is scientifically supportable evidence that a
receptor identified in Table 749-4 is not characteristic or a
reasonable surrogate for a receptor that is characteristic of
the ecoregion where the site is |ocated. "Ecoregi ons" are
defined using EPAs Ecoregions of the Pacific Northwest Docunent
No. 600/ 3-86/033 July 1986 by Orerni k and Gal |l ant.

(b) The proposed substitute receptor is characteristic of
the ecoregion where the site is located and wll serve as a
surrogate for wildlife species that are, or may becone exposed
to soil contaminants at the site. The selected surrogate shal
be a species that is expected to be vulnerable to the effects of
soil contamnation relative to the current default species
because of high exposure or known sensitivity to hazardous
substances found in soil at the site.

(c) Scientific studies concerning the proposed substitute

receptor species are available in the Iliterature to select
reasonabl e maxi num exposure estinmates for variables listed in
Tabl e 749-4.

(d) I'n choosing anpbng potential substitute receptor species
that nmeet the criteria in (b) and (c) of this subsection,
preference shall be given to the species nost ecologically
simlar to the default receptor being repl aced.

(e) Unless there is clear and convincing evidence that they
are not characteristic of the ecoregion where the site is
| ocated, the follow ng groups shall be included in the wildlife
exposure nodel : A small pmanmalian predator on soil-associated
i nvertebrates, a small avian predator on soil-associated
invertebrates, and a small manmalian herbivore.
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(f) To account for uncertainties in the |evel of protection
provided to substitute receptor species and toxicologically
sensitive species, the departnment may require any of the
fol | ow ng:

(i) Use of toxicity reference values based on no observed
adverse effects | evels.

(1) Use of uncertainty factors to account for
extrapol ati ons between species in toxicity or exposure paraneter
val ues; or

(itii) Use of a hazard index approach for nmultiple
contam nants to account for additive toxic effects.
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WAC 173-340-7494 Priority contam nant s of ecol ogi ca
concern. \Wien the departnent determ nes that such neasures are
necessary to protect the environnent, the departnent may revise
the hazardous substances and corresponding concentrations
included in Table 749-2, subject to the foll ow ng:

(1) The data indicate a significant tendency of the
hazar dous substance to persist, bioaccunulate, or be highly
toxic to terrestrial ecological receptors;

(2) The concentrations for hazardous substances listed in
Table 749-2 shall be based on protection of wldlife for
industrial and comrercial |and uses, and upon protection of
pl ants and animals for other |and uses.
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WAC 173-340-750 dCeanup standards to protect air quality.

(1) General considerations.

(a) This section applies whenever it 1is necessary to
establish air cleanup standards to determne if air em ssions at
a site pose a threat to human health or the environnent. I t
applies to anbient (outdoor) air and air wthin any building,
utility vault, manhole or other structure large enough for a
person to fit i nto. This section does not apply to
concentrations of hazardous substances in the air originating
from an industrial or comrercial process or operation or to
hazar dous substances in the air originating from an off-site
source. This section does apply to concentrations of hazardous
substances in the air originating from other contam nated nedi a
or a renedial action at the site. Air cleanup standards shal
be established at the follow ng sites:

(i) Were a nonpotable ground water cleanup level is being
established for volatile organic conpounds using a site-specific
ri sk assessnent under WAC 173-340-720(6).

(ii) Were a soil cleanup level that addresses vapors or
dust is being established under WAC 173-340-740 or 173-340-745.

(ti1) Wiere it is necessary to establish air em ssion
limts for a renedial action

(iv) At other sites as determ ned by the departnent.

(b) Ceanup levels to protect air quality shall be based on
estimates of the reasonable nmaxi mum exposure expected to occur
under both current and future site wuse conditions. The
departnment has determined that residential site wuse wll
generally require the nost protective air cleanup levels and
that exposure to hazardous substances under these conditions
represents the reasonabl e maxi num exposure. Air cleanup |evels
shall wuse this presunmed exposure scenario and be established in
accordance with subsection (3) of this section unless the site
qualifies for a Method C air cleanup level. |If a site qualifies
for a Method C air cleanup |evel, subsection (4) of this section
shall be used to establish air cleanup |evels.

(c) In the event of a release or potential release of
hazardous substances into the air at a site at which this
section applies under (a) of this subsection, a cleanup action
that conplies with this chapter shall be conducted to address
all areas of the site where the concentration of the hazardous
substances in the air exceeds cleanup |evels.

(d) Air cl eanup | evel s shal | be est abl i shed at
concentrations that do not directly or indirectly cause
violations of ground water, surface water, or soil cleanup

standards established under this chapter or applicable state and
federal laws. A site that qualifies for a Method C air cleanup
| evel under this section does not necessarily qualify for a
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Met hod C cleanup level in other nedia. Each nmedium nust be
eval uated separately wusing the criteria applicable to that
medi um

(e) The departnment may require nore stringent air cleanup
standards than required by this section where, based on a site-
specific evaluation, the departnent determnes that this is
necessary to protect human health and the environnent. Any
inposition of nore stringent requirenents under this provision
shall conply with WAC 173-340-702 and 173-340-708.

(2) Method A air cleanup |evels. This section does not
provide procedures for establishing Method A cleanup |evels.
Method B or C, as appropriate, shall be used to establish air
cl eanup | evel s.

(3) Method B air cleanup |evels.

(a) Applicability. Method B air cleanup |evels consist of
standard and nodified cleanup levels as described in this
subsecti on. Either standard or nodified Method B air cleanup
| evel s nay be used at any site.

(b) Standard Method B air cleanup |evels. St andard Met hod
B cleanup levels for air shall be at |least as stringent as all
of the foll ow ng:

(i) Applicable state and federal |[aws. Concentrations
establ i shed under applicable state and federal |aws; and

(ii) Human health protection. For hazardous substances for
whi ch sufficiently protective health-based criteria or standards
have not been established under applicable state and federal
| aws, those concentrations which protect human health and the
envi ronnent as determ ned by the foll ow ng nethods:

(A) Noncarci nogens. Concentrations that are estimated to
result in no acute or chronic toxic effects on human health and
are determned wusing the followng equation and standard
exposure assunptions:

[Equation 750-1]

Air cleanup level (ugim®) = RfD x ABW x UCF x HQ X AT
BR x ABSX ED X EF
Where:

RfD =  Reference Dose as specified in WAC 173-340-

708(7) (mg/kg-day)
ABW =  Average body weight over the exposure duration

(16 kg)

UCF = Unitsconversion factor (1,000 ug/mg)

BR =  Breathing rate (10 m*/day)
ABS = Inhalation absorption fraction (1.0) (unitless)

HQ = Hazard Quatient (1) (unitless)
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AT = Aveagingtime (6 years)
ED =  Exposureduration (6 years)
EF =  Exposurefreguency (1.0) (unitless)
(B) Carcinogens. For known or suspected carcinogens,
concentrations for which the upper bound on the estinated excess
cancer risk is less than or equal to one in one mllion (1 x 10

® and are determned using the follow ng equation and standard
exposure assunptions:

[Equation 750-2]
Air cleanup level (ugm®) = RISK x ABW x EFFEAT x UCF
CPFx BRx ABSx BURED X EF
Where:
RISK = Acceptable cancer risk level (1 in 1,000,000) (unitless)
ABW = Average body weight over the exposure duration (70
kg)
EIFE AT =  Lifetime Averaging time (75 years)
UCF = Unitsconversion factor (1,000 ug/mg)
CPF = Carcinogenic potency factor as specified in WAC 173-
340-708(8) (kg-day/mg)
BR =  Breathing rate (20 m°/day)
ABS = Inhaation absorption fraction (1.0) (unitless)
BUR ED =  Exposureduration ef-expesdre (30 years)
EF = Exposurefrequency (1.0) (unitless)
(C Petroleum m xtures. For noncarcinogenic effects of

petrol eum m xtures, a total petroleum hydrocarbon cleanup |eve
shall be calculated using Equation 750-1 and by taking into
account the additive effects of the petroleum fractions and
volatile organic conpounds present in the petroleum mxture.
Cl eanup |evels for other noncarcinogens and known or suspected
carcinogens within the petroleum mxture shall be calculated
using Equations 750-1 and 750-2. See Table 830-1 for the
anal yses required for various petroleum products to use this
met hod.

(ti1) Lower explosive Iimt limtation. Standard Method B
air cleanup levels shall not exceed ten percent (10% of the
| oner explosive limt for any hazardous substance or m xture of
hazar dous subst ances.

(c) Modified Method B air cleanup |evels. Modi fied Met hod
B air cleanup levels are standard Method B air cleanup |evels
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nodified with chemcal-specific or site-specific data. Wen
maki ng these adjustnents, the resultant cleanup I|evels shal
nmeet applicable state and federal laws, health risk |evels and
explosive limt limtations required for standard Method B air
cl eanup | evels. Changes to exposure assunptions nust conply
with WAC 173-340-708(10). The follow ng adjustnents may be nade
to the default assunptions in the standard Method B equations to
derive nodi fied Method B cl eanup | evel s:

(i) The inhal ation absorption percentage may be nodified if
the requirements of WAC 173-340-702 (14), (15), (16) and WAC
173-340-708(10) are net;

(1i) Adjustnents to the reference dose and cancer potency
factor may be nmade if the requirements in WAC 173-340-708 (7)
and (8) are net;

(tii1) The toxicity equivalency factor procedures described
in WAC 173-340-708(8) may be used for assessing the potential
carcinogenic risk of mxtures of chlorinated dibenzo-p-dioxins,
chl ori nated di benzof urans and pol ycyclic aromatic hydrocarbons;

(iv) Modifications incorporating new science as provided
for in WAC 173-340-702 (14), (15) and (16); and

(d) Using nodified Method B to evaluate air renediation
levels. In addition to the adjustnents allowed under subsection
(3)(c) of this section, adjustnments to the reasonable naxinmum
exposure scenario or default exposure assunptions are allowed
when wusing a quantitative site-specific risk assessnent to
evaluate the protectiveness of a renedy. See WAC 173-340-708
(3)(d) and (10)(b) and WAC 173-340- 355 and 173-340- 357.

(4) Method C air cleanup |evels.

(a) Applicability. Method C air cleanup |evels consist of
standard and nodified cleanup levels as described in this
subsecti on. Met hod C air cleanup levels nmay be approved by the
departnment if the person undertaking the cleanup action can
denonstrate that the site qualifies for use of Mthod C under
WAC 173-340-706(1).

(b) Standard Method C air cleanup |evels. St andard Met hod

C air cleanup levels for anbient air shall be at Ileast as
stringent as all of the follow ng:
(i) Applicable state and federal |[aws. Concentrations

est abl i shed under applicable state and federal | aws;

(11) Human health protection. For hazardous substances for
whi ch sufficiently protective health-based criteria or standards
have not been established under applicable state and federal
| aws, concentrations that pr ot ect human health and the
environment as determ ned by the foll ow ng nethods:

(A) Noncarcinogens. Concentrations that are anticipated to
result in no significant acute or chronic effects on hunan
health and are estimated in accordance wth Equation 750-1
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except that the average body weight shall be 70 kg and the
estimated breathing rate shall be 20 ni/ day;

(B) Carcinogens. For known or suspected carcinogens,
concentrations for which the upper bound on the estimted excess
cancer risk is less than or equal to one in one hundred thousand
(1 x 10% and are determ ned in accordance with Equation 750-2.

(C© Petroleum m xtures. Cleanup levels for petroleum
m xtures shall be calculated as specified in subsection
(3)(b)(i1)(C of this section, except that the average body
wei ght shall be 70 kg and the estimated breathing rate shall be
20ni/ day.

(ti1) Lower explosive Iimt limtation. Standard Method C
air cleanup levels shall not exceed ten percent (10% of the
| oner explosive limt for any hazardous substance or m xture of
hazar dous subst ances.

(c) Modified Method C air cleanup |evels. Modi fied Met hod
C air cleanup levels are standard Method C air cleanup |evels
nodi fied with chem cal -specific or site-specific data. The sane
limtations and adjustnments specified in subsection (3)(c) of
this section apply to nodified Method C cl eanup | evel s.

(d) Using nodified Method C to evaluate air renediation
levels. In addition to the adjustnents allowed under subsection
(4)(c) of this section, adjustnents to the reasonable naxi num
exposure scenario or default exposure assunptions are allowed
when wusing a quantitative site-specific risk assessnent to
evaluate the protectiveness of a renedy. See WAC 173-340-708
(3)(d) and (10)(b) and WAC 173-340- 355 and 173-340-357.

(5) Adjustnents to air cleanup |evels.

(a) Total site risk adjustnents. Air cleanup levels for
i ndi vidual hazardous substances developed in accordance wth
subsections (3) and (4) of this section, including cleanup
| evel s based on applicable state and federal |aws, shall be

adjusted dowward to take into account exposure to multiple
hazar dous substances and/or exposure resulting from nore than
one pat hway of exposure. These adjustnents need to be made only
if, without these adjustnments, the hazard index woul d exceed one
(1) or the total excess cancer risk would exceed one in one
hundred thousand (1 x 10° . These adjustnents shall be made in
accordance with the procedures in WAC 173-340-708 (5) and (6).
In making these adjustnments, the hazard index shall not exceed
one (1) and the total excess cancer risk shall not exceed one in
one hundred thousand (1 x 10°%).

(b) Adjustnments to applicable state and federal | aws.
Where a cleanup |evel devel oped under subsection (3) or (4) of
this section is based on an applicable state or federal |aw and
the level of risk upon which the standard is based exceeds an
excess cancer risk of one in one hundred thousand (1 x 10°) or a
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hazard index of one (1), the cleanup level nust be adjusted
dowmmward so that the total excess cancer risk does not exceed
one in one hundred thousand (1 x 10°) and the hazard index does
not exceed one (1) at the site.

(c) Natural background and PQ. considerations. Cl eanup
| evel s determ ned under subsections (3) or (4) of this section
including cleanup l|evels adjusted under (a) or (b) of this
subsection, shall not be set at Ilevels below the practical
guantitation limt or natural background, whichever is higher
See WAC 173-340-709 and 173-340-707 for additional requirenents
pertaining to practical quantitation Ilimts and natural
backgr ound.

(6) Points of conpliance. Ceanup |evels established under
this section shall be attained in the anbient air throughout the
site. For sites determined to be industrial sites under the
criteria in WAC 173-340-745, the departnent nmay approve a
conditional point of conpliance not to exceed the property
boundary. A conditional point of conpliance shall not be approved
if use of a conditional point of conpliance would pose a threat to
human health or the environnent.

(7) Conpliance nonitoring.

(a) Were air cleanup levels have been established at a
site, nmonitoring nmay be required to be conducted to determne if
conpliance with the air <cleanup levels has been achieved.
Sanmpling and analytical procedures shall be defined in a
conpliance nonitoring plan prepared under WAC 173-340-410. The
sanpl e design shall provide data that are representative of the
site.

(b) Data analysis and evaluation procedures wused to
eval uate conpliance with air cleanup levels shall be defined in
a conpliance nonitoring plan prepared under WAC 173- 340-410.

(c) Averaging times specified in applicable state and
federal laws shall be used to denobnstrate conpliance with those
requirenents.

(d) When cleanup levels are not based on applicable state
and federal |laws, the follow ng averaging tines shall be used:

(1) Compliance with air cleanup levels for noncarcinogens
shal |l be based on twenty-four-hour tine weighted averages except
where the cleanup level is based upon an inhalation reference
dose which specifies an alternate averaging tine;

(ii) Conpliance with air cleanup levels for carcinogens
shal | be based on annual average concentrations.
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WAC 173-340-760 Sedi nent cleanup standards. In addition
to conplying with the requirenents in this chapter, sedinent
cl eanup actions conducted under this chapter nust conply wth
the requirenments of chapter 173-204 WAC.
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WAC 173-340-800 Property access.

(1) Nornal entry procedures. Whenever there is a
reasonabl e basis to believe that a release or threatened rel ease
of a hazardous substance may exist, the departnent's authorized
enpl oyees, agents or contractors may, after reasonable notice,
enter wupon any real property, public or private, to conduct
investigations or renedial actions. The notice shall briefly
describe the reason for requesting access. For the purpose of
this subsection, unless earlier access is granted, reasonable
notice shall nean:

(a) Witten notice to the site owner and operator to the
extent known to the department, sent through the United States
Postal Service at |east three days before entry; or

(b) Notice to the site owner and operator to the extent

known to the departnent, in person or by telephone at |east
twenty-four hours before entry.
(2) Notification of property owner. The departnent shall

ask a resident, occupant, or other persons in custody of the
site to identify the nanme and address of owners of the property.
If an owner is identified who has not been previously notified,
the departnment shall nake a pronpt and reasonable effort to
notify such owners of renedial actions planned or conducted.

(3) Orders and consent decrees. \Wenever investigations or
renedial actions are conducted wunder a decree or order, a
potentially Iliable person shall not deny access to the
departnment's authorized enployees, agents, or contractors to
enter and nove freely about the property to oversee and verify
i nvestigations and renedi al actions being perforned.

(4) Ongoi ng operations. Persons gai ning access under this
section shall take all reasonable precautions to avoid
di srupting the ongoing operations on a site. Such persons shal
conply with all state and federal safety and health requirenents
that the departnment determ nes to be applicable.

(5) Access to docunents. The departnent's authorized
enpl oyees, agents or contractors may, after reasonable notice,
enter property for the purpose of inspecting docunents relating
to a release or threatened release at the facility. Per sons
mai nt ai ni ng such docunents shall

(a) Provide access during normal business hours and allow
t he departnent to copy these docunents; or

(b) At the departnent's request, provide |egible copies of
t he requested docunents to the departnent.

(6) Enmergency entry. Notice by the departnent's authorized
enpl oyees, agents, or contractors is not required for entry onto
property to investigate, mtigate, or abate an energency posed
by the release or threatened release of a hazardous substance.
The departnment will make efforts that are reasonable under the
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circunstances to pronptly notify those owners and operators to
the extent known to the departnent of the actions taken.
(7) Oher authorities. \Were consent has not been obtained

for entry, the departnment shall secure access in a nanner
consistent with state and federal |aw, including conpliance with
any warrant requirenents. Nothing in this chapter shall affect

site access authority granted under other state |aws and
regul ati ons.

(8) Access by potentially liable persons. The depart nent
shall make reasonable efforts to facilitate access to real
property and docunents for persons who are conducting renedial
actions under either an order or decree.

(9) Information sharing. The departnment will provide the
docunents and factual information on releases or threatened
rel eases obtained through this section to persons who request
such in accordance with chapter 42.17 RCW and chapter 173-03
WAC. The departnent does not intend application of these
authorities to limt its sharing of such factual infornmation.

(10) Split sanples. Whenever the departnment intends to
perform sanpling at a site, it shall indicate in its
notification wunder subsection (1) of this section whether
sanpling may occur. The person receiving notice may take split
sanples, provided this does not interfere with the departnent's

sanpl i ng.
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WAC 173-340-810 Wbirker safety and heal th.

(1) Gener al provi si ons. Requi renent s under t he
Cccupational Safety and Health Act of 1970 (29 U S. C. Sec. 651
et seq.) and the Washington Industrial Safety and Health Act
(chapter 49.17 RCW, and regulations pronulgated pursuant
thereto shall be applicable to renedial actions taken under this
chapter. These requirenents are subject to enforcenent by the
designated federal and state agencies. Al'l  governnenta
agencies and private enployers are directly responsible for the
safety and health of their own enployees and conpliance wth
those requirenents. Actions taken by the departnment under this
chapter do not constitute an exercise of statutory authority
within the neaning of section (4)(b)(1) of the OCccupational
Safety and Health Act.

(2) Safety and health plan. Persons responsible for
undertaking renmedi al actions under this chapter shall prepare a
health and safety plan when required by chapter 296-62 WAC.
Pl ans prepared under an order or decree shall be submtted for
the departnent's review and comment. The safety and health plan
must be consistent wth chapter 49.17 RCW and regulations
adopt ed under that authority.
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WAC 173-340-820 Sanpling and anal ysis pl ans.

(1) Purpose. A sanpling and analysis plan is a docunent
that describes the sanple collection, handling, and analysis
procedures to be used at a site.

(2) GCeneral requirenents. A sanpling and analysis plan
shall be prepared for all sanpling activities that are part of
an investigation or a renedial action unless otherw se directed
by the departnent and except for energencies. The |evel of
detail required in the sanpling and analysis plan may vary with
the scope and purpose of the sanpling activity. Sampling and
analysis plans prepared under an order or decree shall be
submtted to the departnent for review and approval .

(3) Contents. The sanpling and analysis plan shall specify
pr ocedures, t hat ensure sanple collection, handl i ng, and

analysis will result in data of sufficient quality to plan and
eval uate renedi al actions at the site. Addi tionally,
i nformation necessary to ensure pr oper pl anni ng and
i npl enentation of sanpling activities shall be included.

References to standard protocols or procedures manuals nay be
used provided the infornmation referenced is readily available to
the departnent. The sanpling and anal ysis plan shall contain:

(a) A statenent on the purpose and objectives of the data
collection, including quality assurance and quality control
requi renents;

(b) Organi zation and responsibilities for the sanpling and
anal ysis activities;

(c) Requirements for sanpling activities including:

(i) Project schedul e;

(i) ldentification and justification of |location and
frequency of sanpling;

(tii1) ldentification and justification of paraneters to be
sanpl ed and anal yzed,;

(iv) Procedures for installation of sanpling devices;

(v) Procedures for sanple collection and handling,
i ncl udi ng pr ocedur es for per sonnel and equi pnent
decont am nati on

(vi) Procedures for the nmanagenent of waste materials
generated by sanpling activities, including installation of
nonitoring devices, in a manner that is protective of hunman
heal th and the environnent;

(vii) Description and nunber of quality assurance and
quality control sanples, including blanks and spikes;

(viii) Protocols for sanple |abeling and chain of custody;
and

(ix) Provisions for splitting sanples, where appropriate.

(d) Procedures for analysis of sanples and reporting of
results, including:
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(i) Detection or quantitation limts;

(ii) Analytical techniques and procedures;

(i) Quality assurance and quality control procedures; and

(iv) Data reporting procedures, and where appropriate,
val i dati on procedures.

The depart nment shal | make avai l abl e gui dance for
preparation of sanpling and anal ysis pl ans.
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WAC 173-340-830 Anal ytical procedures.

(1) Purpose. This section specifies acceptable analytica
nmet hods and other testing requirenents for sites where renedial
action is being conducted under this chapter.

(2) Ceneral requirenents.

(a) Al hazardous substance anal yses shall be conducted by
a |aboratory accredited wunder chapter 173-50 WAC, unless
ot herwi se approved by the departnent.

(b) Al analytical procedures used shall be conducted in
accordance with a sanpling and analysis plan prepared under WAC
173- 340- 820.

(c) Tests for which nethods have not been specified in this
section shall be perfornmed using standard nethods or procedures
such as those specified by the Anmerican Society for Testing of
Materials, when available, wunless otherwise approved by the
depart nent .

(d) Sanples shall be analyzed consistent wth nethods
appropriate for the site, the nedia being analyzed, the
hazar dous substances being anal yzed for, and the anticipated use
of the data.

(e) The departnent nay require or approve nodifications to
the standard analytical nethods identified in subsection (3) of
this section to provide |ower quantitation limts, inproved
accuracy, greater precision, or to address the factors in (d) of
thi s subsection.

(f) Limts of quantitation. Laboratories shall achieve the
| onest practi cal quantitation |imts consistent with the
sel ected nmet hod and WAC 173- 340- 707.

(g) Wiere there is nore than one nethod specified in
subsection (3) of this section with a practical quantitation
limt less than the cleanup standard, any of the methods may be
sel ect ed. In these situations, considerations in selecting a
particul ar nmethod may include confidence in the data, analytical
costs, and considerations relating to quality assurance or
anal ysis efficiencies.

(h) The departnment may require an analysis to be conducted
by nore than one nmethod in order to provide higher data quality.
For exanpl e, the departnent may require that di fferent
separation and detection techniques be wused to verify the
presence  of a hazardous substance ("qualification") and
determne the concentration of the hazardous substance
("quantitation").

(1) The mninum testing requirenents for petrol eum
contam nated sites are identified in Table 830-1.

(3) Anal ytical nethods.

(a) The nethods wused for sanple collection, sanpl e
preservation, transportation, allowable tinme before analysis,
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sanpl e preparation, analysis, nethod detection limts, practical
quantitation limts, quality control, quality assurance and
other technical requirenents and specifications shall conply

with the follow ng requirenents, as applicable:

(i) Method 1. Test Methods for Evaluating Solid Waste,
Physi cal / Chem cal Methods, U S. EPA, SWB846, fourth update
(2000);

(ii) Method 2. Cuidelines Establishing Test Procedures for
the Analysis of Pollutants, 40 CFR Chapter 1, Part 136, and
Appendices A, B, C, and D, U S. EPA, July 1, 1999;

(itii) Method 3. Standard Methods for the Exam nation of
Water and \Wastewater, Anmerican Public Health Association
American Water Wrks Association, and Water Pollution Control
Federation 20th edition, 1998;

(iv) Method 4. Recomended Protocols for Measuring
Sel ected Environnental Variables in Puget Sound, Puget Sound
Estuary Program Tetra Tech, 1996 edition;

(v) Method 5. Quality Assurance Interim Cuidelines for
Water Quality Sanpling and Analysis, Gound water Managenent
Areas Program Washington Departnent of Ecology, Water Quality
| nvesti gati ons Section, Decenber 1986;

(vi) Met hod 6. Anal yti cal Met hods  for Pet r ol eum
Hydr ocar bons, Ecol ogy publication #ECY 97-602, June 1997; or

(vii) Equivalent methods subject to approval by the
depart nent .

(b) The nethods used for a particular hazardous substance
at a site shall be selected in consideration of the factors in
subsection (2) of this section.

(c) Gound water. Methods 1, 2, 3 and 4, as described in
(a) of this subsection, nmay be used to determ ne conpliance with
WAC 173- 340- 720.

(d) Surface water. Methods 1, 2, 3, 4 and 5 as described
in (a) of this subsection, may be used to determ ne conpliance
wi th WAC 173-340- 730.

(e) Soil. Method 1, as described in (a) of this
subsection, may be used to determne conpliance with WAC 173-
340- 740 and 173-340- 745.

(f) Air. Appropriate nethods for determ ning conpliance
with WAC 173-340-750 shall be selected on a case-by-case basis,
in consideration of the factors in subsection (2) of this
section.
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WAC 173-340-840 GCeneral submttal requirenents. Unl ess
otherwi se specified by the departnent, all reports, plans,

specifications, and simlar information submtted under this
chapter shall neet the follow ng requirenents:

(1) Cover letter. Include a letter describing the
submttal and specifying the desired departnent action or
response.

(2) Nunber of copies. Three copies of the plan or report

shall be submitted to the departnment's office responsible for
the facility. The departnment nmay require additional copies to
nmeet public participation and interagency coordi nati on needs.

(3) Certification. Except as otherw se provided for in RCW
18.43.130, all engineering work submtted under this chapter
shall be under the seal of a professional engineer registered
with the state of Washi ngton

(4) Visuals. Maps, figures, photographs, and tables to
clarify information or conclusions shall be |egible. Al'l maps,
plan sheets, drawings, and cross-sections shall neet the
foll ow ng requirenents:

(a) To facilitate filing and handling, be on paper no
|l arger than 24 x 36 inches and no smaller than 8 1/2 x 11
i nches. Phot o-reduced copies of plan sheets may be submtted
provided at |east one full-sized copy of the photo-reduced
sheets are included in the submttal.

(b) Identify and use appropriate and consistent scales to
show all required details in sufficient clarity.

(c) Be nunbered, titled, have a legend of all synbols used,
and specify drafting or origination dates.

(d) Contain a north arrow.

(e) Use United States Ceological Survey datum as a basis
for all elevations.

(f) For planinetric views, show a survey grid based on
nonunents established in the field and referenced to state pl ane
coor di nat es. This requirenent does not apply to conceptual
di agrams or sketches when the exact l|ocation of itens shown is
not needed to convey the necessary information.

(g0 Wiere grades are to be changed, show original
topography in addition to showing the changed site topography.
This requirenment does not apply to conceptual diagrans or
sketches where before and after topography is not needed to
convey the necessary information.

(h) For cross-sections, identify the location and be cross-
referenced to the appropriate planinetric view A reduced
di agram of a cross-section |ocation map shall be included on the
sheets with the cross-sections.

(5) Sanpling data. All sanpling data shall be submtted
consistent with procedures specified by the departnent. Unl ess
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ot herwi se specified by the departnent, all such sanpling data
shall be submtted in both printed form and an electronic form
capable of being transferred into the departnent's data
managenent system
(6) Appendi x. An appendix providing the principa

information relied upon in preparation of the submttal. Thi s
shoul d include, for exanple: A conplete citation of references;
applicable raw data; a description of, or where readily
avai l able, reference to testing and sanpling procedures used,
relevant calculations; and any other information needed to
facilitate review.
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WAC 173-340-850 Recordkeeping requirenents. (1) Any
remedi al actions at a facility nust be docunented with adequate
records. Such records nmay include: Factual information or

data; relevant decision docunents; and any other relevant, site-
specific docunents or information

(2) Unless otherwise required by the departnent, records
shall be retained for at least ten years from the date of
conpletion of conpliance nonitoring or as long as any
institutional controls (including land use restrictions) remain
in effect, whichever is |onger.

(3) Records shall be retained by the person taking renedial
action, unless the departnent requires that person to submt the
records to the departnent.

(4) The departnent shall maintain its records in accordance
wi th chapter 42.17 RCW






MICA Cl eanup Regul ation

173-340-900

Page 291
February 12, 2001

WAC 173-340-900 Tables.

Table 720-1

Method A Cleanup Levelsfor Ground Water .2
Hazar dous Substance CAS Number Cleanup Level
Arsenic 7440-38-2 5 ug/liter®
Benzene 71-43-2 5 ug/liter®
Benzo(a)pyrene 50-32-8 0.1 ug/literd
Cadmium 7440-43-9 5 ug/liter®
Chromium (Total) 7440-47-3 50 ugliter'
DDT 50-29-3 0.3 ug/liter?
1,2 Dichloroethane (EDC) 107-06-2 5 ug/liter”
Ethylbenzene 100-41-4 700 uglliter
Ethylene dibromide (EDB) 106-93-4 0.01 ug/literj
Gross Alpha Particle Activity 15 pCi/liter
Gross Beta Particle Activity 4 mrem/yrI
Lead 7439-92-1 15 ug/liter™
Lindane 58-89-9 0.2 ug/liter”
Methylene chloride 75-09-2 5 ug/liter®
Mercury 7439-97-6 2 ug/liter®
MTBE 1634-04-4 20 ug/liter
Naphthalenes 91-20-3 160 ug/liter"
PAHSs (carcinogenic) See

benzo(a)pyrene’

PCB mixtures 0.1 ug/liter®
Radium 226 and 228 5 pCifliter'
Radium 226 3 pCi/liter
Tetrachloroethylene 127-18-4 5 ug/liter’
Toluene 108-88-3 1,000 ugy/liter

Total Petroleum Hydrocarbons®

[Note: Must also test for and meet cleanup levels for other petroleum

components--see footnotes!]
Gasoline Range Organics

Benzene present in
ground water

No detectable benzene
in ground water

Diesel Range Organics

Heavy Oils

Mineral Oil
1,1,1 Trichloroethane 71-55-6
Trichloroethylene 79-01-65
Vinyl chloride 75-01-4
Xylenes 1330-20-7

800 ug/liter

1,000 ug/liter

500 ug/liter
500 ug/liter

4006 500 ug/liter

200 ug/literY

5 ug/liter”

0.2 ug/liter®
1,000 ug/liter™

Footnotes:

a

Caution on misusing this table. This table has been developed
for specific purposes. It is intended to provide conservative
cleanup levels for drinking water beneficial uses at sites
undergoing routine cleanup actions or those sites with relatively
few hazardous substances. This table may not be appropriate for
defining cleanup levels at other sites. For these reasons, the values
in this table should not automatically be used to define cleanup
levels that must be met for financial, real estate, insurance
coverage or placement, or similar transactions or purposes.
Exceedances of the values in this table do not necessarily mean the
ground water must be restored to those levels at all sites. The level
of restoration depends on the remedy selected under WAC 173-
340-350 through 173-340-390.

Arsenic. Cleanup level based on background concentrations for
state of Washington.

Benzene. Cleanup level based on applicable state and federal law
(WAC 246-290-310 and 40 C.F.R. 141.61).

Benzo(a)pyrene. Cleanup level based on applicable state and
federal law (WAC 246-290-310 and 40 C.F.R. 141.61), adjusted to
alx 10°risk. If other carcinogenic PAHSs are suspected of being
present at the site, test for them and use this value Fhis-value-may
also-be-used as the total concentration that all carcinogenic PAHs
must meet using the toxicity equivalency methodology in WAC
173-340-708(8).

Cadmium. Cleanup level based on applicable state and federal
law (WAC 246-290-310 and 40 C.F.R. 141.62).

Chromium (Total). Cleanup level based on concentration derived
using Equation 720-1 for hexavalent chromium. This is a total
value for chromium Il and chromium V1. If just chromium I1l is
present at the site, a cleanup level of 100 ug/l may be used (based
on WAC 246-290-310 and 40 C.F.R. 141.62).

DDT (dichlorodiphenyltrichloroethane). Cleanup levels based
on concentration derived using Equation 720-2.

1,2 Dichloroethane (ethylene dichloride or EDC). Cleanup level
based on applicable state and federal law (WAC 246-290-310 and
40 C.F.R. 141.61).

Ethylbenzene. Cleanup level based on applicable state and federal
law (WAC 246-290-310 and 40 C.F.R. 141.61).

Ethylene dibromide (1,2 dibromoethane or EDB). Cleanup
level based on concentration derived using Equation 720-2,
adjusted for the practical quantitation limit.

Gross Alpha Particle Activity, excluding uranium. Cleanup
level based on applicable state and federal law (WAC 246-290-310
and 40 C.F.R. 141.15).

Gross Beta Particle Activity, including gamma activity.
Cleanup level based on applicable state and federal law (WAC
246-290-310 and 40 C.F.R. 141.15).

Lead. Cleanup level based on applicable state and federal law (40
C.F.R. 141.80).

Lindane. Cleanup level based on applicable state and federal law
(WAC 246-290-310 and 40 C.F.R. 141.61).

M ethylene chloride (dichloromethane). Cleanup level based on
applicable state and federal law (WAC 246-290-310 and 40 C.F.R.
141.61).

Mercury. Cleanup level based on applicable state and federal law
(WAC 246-290-310 and 40 C.F.R. 141.62).

Methyl tertiary-butyl ether (MTBE). Cleanup level based on
federal drinking water advisory level (EPA-822-F-97-009,
December 1997).

Naphthalenes. Cleanup level based on concentration derived
using Equation 720-1. This is a total value for naphthalene, 1-
methyl naphthalene and 2-methyl naphthalene.

PCB mixtures. Cleanup level based on concentration derived
using Equation 720-2, adjusted for the practical quantitation limit.
This cleanup level isatotal valuefor all PCBs.




Page 292 MICA Cl eanup Regul ation

February 12, 2001 173-340- 900

t Radium 226 and 228. Cleanup level based on applicable state and bb Xylenes. Cleanup level based on xylene not exceeding the

federal law (WAC 246-290-310 and 40 C.F.R. 141.15). maximum allowed cleanup level in this table for total petroleum

u  Radium 226. Cleanup level based on applicable state law (WAC hydrocarbons and on prevention of adverse aesthetic
246-290-310). characteristics. Thisisatotal valuefor all xylenes.

v Tetrachloroethylene. Cleanup level based on applicable state and
federal law (WAC 246-290-310 and 40 C.F.R. 141.61).

w  Toluene. Cleanup level based on applicable state and federal law
(WAC 246-290-310 and 40 C.F.R. 141.61).

X  Total Petroleum Hydrocarbons (TPH). TPH cleanup values
have been provided for the most common petroleum products
encountered at contaminated sites. Where there is a mixture of
products or the product composition is unknown, samples must be
tested using both the NWTPH-Gx and NWTPH-Dx methods and
the lowest applicable TPH cleanup level must be met.

. Gasoline range organics means organic compounds measured
using method NWTPH-Gx. Examples are aviation and automotive
gasoline. The cleanup level is based on protection of ground water
for noncarcinogenic effects during drinking water use. Two
cleanup levels are provided. The higher value is based on the
assumption that no benzene is present in the ground water sample.
If any detectable amount of benzene is present in the ground water
sample, then the lower TPH cleanup level must be used. No
interpolation between these cleanup levelsis alowed. The ground
water cleanup level for any carcinogenic components of the
petroleum [such as benzene, EDB and EDC] and any
noncarcinogenic components [such as ethylbenzene, toluene,
xylenes and MTBE], if present at the site, must also be met. See
Table 830-1 for the minimum testing requirements for gasoline
releases.

. Diesel range organics means organic compounds measured using
NWTPH-Dx. Examples are diesel, kerosene, and #1 and #2
heating oil. The cleanup level is based on protection from
noncarcinogenic effects during drinking water use. The ground
water cleanup level for any carcinogenic components of the
petroleum [such as benzene and PAHS] and any noncarcinogenic
components [such as ethylbenzene, toluene, xylenes and
naphthalenes], if present at the site, must also be met. See Table
830-1 for the minimum testing requirements for diesel releases.

. Heavy oils means organic compounds measured using NWTPH-
Dx. Examples are #6 fuel oil, bunker C oail, hydraulic oil and
waste oil. The cleanup level is based on protection from
noncarcinogenic effects during drinking water use, assuming a
product composition similar to diesel fuel. The ground water
cleanup level for any carcinogenic components of the petroleum
[such as benzene, PAHs and PCBs] and any noncarcinogenic
components [such as ethylbenzene, toluene, xylenes and
naphthalenes], if present at the site, must also be met. See Table
830-1 for the minimum testing requirements for heavy oil releases.

. Mineral oil means non-PCB minera ail, typicaly used as an
insulator and coolant in electrical devices such as transformers and
capacitors measured using NWTPH-Dx. The cleanup level is
based on protection from noncarcinogenic effects during drinking
water use. Sites using this cleanup level must analyze ground
water samples for PCBs and meet the PCB cleanup level in this
table unless it can be demonstrated that: (1) The release originated
from an electrical device manufactured after July 1, 1979; or (2) oil
containing PCBs was never used in the equipment suspected as the
source of the release; or (3) it can be documented that the oil
released was recently tested and did not contain PCBs. Method B
(or Method C, if applicable) must be used for releases of oils
containing greater than 50 ppm PCBs. See Table 830-1 for the
minimum testing requirements for mineral oil releases.

y 11,1 Trichloroethane. Cleanup level based on applicable state
and federal law (WAC 246-290-310 and 40 C.F.R. 141.61).

z  Trichloroethylene. Cleanup level based on applicable state and
federal law (WAC 246-290-310 and 40 C.F.R. 141.61).

aa Vinyl chloride. Cleanup level based on applicable state and
federal law (WAC 246-290-310 and 40 C.F.R. 141.61), adjusted to
alx 107 risk.
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Table 740-1 Footnotes:
Method A Soil Cleanup Levels

a  Caution on misusing this table. This table has been developed

for Unrestricted Land Uses® for specific purposes. It is intended to provide conservative
cleanup levels for sites undergoing routine cleanup actions or for
Hazar dous Substance CASNumber  Cleanup Level sites with relatively few hazardous substances, and the site
qualifies under WAC 173-340-7491 for an exclusion from
Arsenic 7440-38-2 20 mg/kgb conducting a simplified or site-specific terrestrial ecological
evaluation, or it can be demonstrated using a terrestrial ecological
Benzene 71-43-2 0.03 mg/kg® evaluation under WAC 173-340-7492 or 173-340-7493 that the
29 d values in this table are ecologically protective for the site. This
Benzo(g)pyrene 50-32:8 0.1 mgkg table may not be appropriate for defining cleanup levels at other
Cadmium 7440-43-9 2 mg/kg® sites. For these reasons, the values in this table should not
) automatically be used to define cleanup levels that must be met for
Chromium financial, real estate, insurance coverage or placement, or similar
Chromium VI 18540-29-9 19 mg/kg'™ transactions or purposes. Exceedances of the values in this table
do not necessarily mean the soil must be restored to these levels at
Chromium 111 16065-83-1 2,000 mg/kg? a site. The level of restoration depends on the remedy selected
under WAC 173-340-350 through 173-340-390.
oot 50-29-3 3 mg/kg? b  Arsenic. Cleanup level based on direct contact using Equation
Ethylbenzene 100-41-4 6 mg/kgh 740-2 and protection of ground water for drinking water use using
) . : the procedures in WAC 173-340-747(4), adjusted for natural
Ethylene dibromide (EDB) 106-93-4 0.005 mg/kg' background for soil.
a9 i ¢ Benzene. Cleanup level based on protection of ground water for
Lead 7439-92-1 250 mg/kg drinking water use, using the procedures in WAC 173-340-747(4)
Lindane 58-89-9 0.01 mg/kg® and (6).
) | d Benzo(a)pyrene. Cleanup level based on direct contact using
Methylene chloride 75-09-2 0.02mg/kg Equation 740-2. If other carcinogenic PAHS are suspected of
Mercury (inorganic) 7439-97-6 2 mgkg™ being present at the site, test for them and use this value Fhisvalue
fmay-also-be-used as the total concentration that all carginogenic
MTBE 1634-04-4 0.1 mg/kg” PAHs must meet using the toxicity equivalency methodology in
WAC 173-340-708(8).
Naphthalenes 91-20-3 5 mg/kg® e  Cadmium. Cleanup level based on protection of ground water for
PAHSs (carcinogenic) See drinking water use, using the procedures described in WAC 173-
ﬁzg(g)p)(rened 340-747(4), adjusted for the practical quantitation limit for soil.
. p f1  Chromium VI. Cleanup level based on protection of ground
PCB Mixtures 1 mgkg water for drinking water use, using the procedures described in
Tetrachloroethylene 127-18-4 0.05 mg/kg? WAC 173-340-747(4). _
f2  Chromium I1l. Cleanup level based on protection of ground
Toluene 108-88-3 7 mglkg’ water for drinking water use, using the procedures described in

WAC 173-340-747(4). Chromium VI must also be tested for and

S
Total Petroleum Hydrocarbons the cleanup level met when present at asite.

[Note: Must also test for and meet cleanup levels for other petroleum g DDT (dichlorodiphenyltrichlor oethane). Cleanup level based on

components--see footnotes!] direct contact using Equation 740-2.
h  Ethylbenzene. Cleanup level based on protection of ground water
Gasoline Range Organics for drinking water use, using the procedures described in WAC

: ] i 173-340-747(4).

V%ﬂh?ig;;ﬂre&;nd m 100 mg/kg i Ethylene dibromide (1,2 dibromoethane or EDB). Cleanup
thetotal of ethvi 2004 ; level based on protection of ground water for drinking water use,
—)Lbenzene elERET hydrocarbons using the procedures described in WAC 173-340-747(4) and

adjusted for the practical quantitation limit for soil.

Xylene areless than between EC8 .
Kylene areles then Lead. Cleanup level based on preventing unacceptable blood lead

1% of the gasoline and EC 16 |
mixture Ie_vels. .
E— k  Lindane. Cleanup level based on protection of ground water for
All other gasoline 30 mg/kg drinking water use, using the procedures described in WAC 173-
mixtures 340-747(4), adjusted for the practical quantitation limit.
Diesel Range Organics 2,000 mg/kg | Methy!ene chloride (dlchloromethgne). Cleanup level b{;md on
protection of ground water for drinking water use, using the
Heavy QOils 2,000 mg/kg procedures described in WAC 173-340-747(4).
. ) m  Mercury. Cleanup level based on protection of ground water for
Mineral Gil 4,000 mg'kg drinking water use, using the procedures described in WAC 173-
1,1,1 Trichloroethane 71-55-6 2 mg/kg' 340-747(4).
) n  Methyl tertiary-butyl ether (MTBE). Cleanup level based on
Trichloroethylene 79-01-68 0.03 mg/kg" protection of ground water for drinking water use, using the
Xylenes 1330-20-7 9 mglkg’ procedures described in WAC 173-340-747(4).

0  Naphthalenes. Cleanup level based on protection of ground water
for drinking water use, using the procedures described in WAC
173-340-747(4). This is a total value for naphthalene, 1-methyl
naphthalene and 2-methyl naphthalene.
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PCB Mixtures. Cleanup level based on applicable federal law (40
C.F.R. 761.61). Thisisatotal vauefor al PCBs.
Tetrachloroethylene. Cleanup level based on protection of
ground water for drinking water use, using the procedures
described in WAC 173-340-747(4).

Toluene. Cleanup level based on protection of ground water for
drinking water use, using the procedures described in WAC 173-
340-747(4).

Total Petroleum Hydrocarbons (TPH).

TPH cleanup values have been provided for the most common
petroleum products encountered at contaminated sites. Where
there is a mixture of products or the product composition is
unknown, samples must be tested using both the NWTPH-Gx and
NWTPH-Dx methods and the lowest applicable TPH cleanup level
must be met.

Gasoline range organics means organic compounds measured
using method NWTPH-Gx. Examples are aviation and automotive
gasoline. The cleanup level is based on protection of ground water
for noncarcinogenic effects during drinking water use using the
procedures described in WAC 173-340-747(6). Two cleanup
levels are provided. The lower value of 30 mg/kg can be used at
any site. When using this lower value, the soil must also be tested
for and meet the benzene soil cleanup level. The higher value of
100 mg/kg can only be used if the soil is tested and found to
contain no benzene and the total of ethyl benzene, toluene and

betweenEC8andEC16. No interpolation between these cleanup
levels is alowed. In both cases, the soil cleanup level for any
other carcinogenic components of the petroleum [such as EDB and
EDC], if present at the site, must also be met. Also, in both cases,
soil cleanup levels for any noncarcinogenic components [such as
toluene, ethylbenzene, xylenes, naphthalene, and MTBE], aso
must be met if these substances are found to exceed ground water
cleanup levels at the site. See Table 830-1 for the minimum
testing requirements for gasoline releases.

Diesdl range organics means organic compounds measured using
method NWTPH-Dx. Examples are diesel, kerosene, and #1 and
#2 heeting oil. The cleanup level is based on preventing the
accumulation of free product on the ground water, as described in
WAC 173-340-747(10). The soil cleanup level for any
carcinogenic components of the petroleum [such as benzene and
PAHS], if present at the site, must also be met. Soil cleanup levels
for any noncarcinogenic components [such as toluene,
ethylbenzene, xylenes and naphthalenes], also must be met if these
substances are found to exceed the ground water cleanup levels at
the site. See Table 830-1 for the minimum testing requirements for
diesel releases.

Heavy oils means organic compounds measured using NWTPH-
Dx. Examples are #6 fuel oil, bunker C oil, hydraulic oil and
waste oil. The cleanup level is based on preventing the
accumulation of free product on the ground water, as described in
WAC 173-340-747(10) and assuming a product composition
similar to diesel fuel. The soil cleanup level for any carcinogenic
components of the petroleum [such as benzene, PAHs and PCBg],
if present at the site, must also be met. Soail cleanup levels for any
noncarcinogenic components [such as toluene, ethylbenzene,
xylenes and naphthal enes], also must be met if found to exceed the
ground water cleanup levels at the site. See Table 830-1 for the
minimum testing requirements for heavy oil releases.

Mineral oil means non-PCB mineral ail, typicaly used as an
insulator and coolant in electrical devices such as transformers and
capacitors, measured using NWTPH-Dx. The cleanup level is
based on preventing the accumulation of free product on the
ground water, as described in WAC 173-340-747(10). Sitesusing
this cleanup level must also analyze soil samples and meet the soil
cleanup level for PCBs, unless it can be demonstrated that: (1)
The release originated from an electrical device that was
manufactured after July 1, 1979; or (2) oil containing PCBs was

never used in the equipment suspected as the source of the release;
or (3) it can be documented that the oil released was recently tested
and did not contain PCBs. Method B must be used for releases of
oils containing greater than 50 ppm PCBs. See Table 830-1 for the
minimum testing requirements for mineral oil releases.

1,1,1 Trichloroethane. Cleanup level based on protection of
ground water for drinking water use, using the procedures
described in WAC 173-340-747(4).

Trichloroethylene. Cleanup level based on protection of ground
water for drinking water use, using the procedures described in
WAC 173-340-747(4).

Xylenes. Cleanup level based on protection of ground water for
drinking water use, using the procedures described in WAC 173-
340-747(4). Thisisatotal valuefor al xylenes.
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Table 745-1 Footnotes

. . . a
Method A Soil Cleanup Levelsfor Industrial Properties. a  Caution on misusing this table. This table has been developed

for specific purposes. It is intended to provide conservative

Hazar dous Substance CASNumber  Cleanup Level cleanup levels for sites undergoing routine cleanup actions or for
industrial properties with relatively few hazardous substances, and

Arsenic 7440-38-2 20 mg/kgb the site qualifies under WAC 173-340-7491 for an exclusion from
c conducting a simplified or site-specific terrestrial ecological

Benzene 1432 0.03 mg/kg evaluation, or it can be demonstrated using a terrestrial ecological
Benzo(a)pyrene 50-32-8 2 mg/kgd evaluation under WAC 173-340-7492 or 173-340-7493 that the
. values in this table are ecologically protective for the site. This
Cadmium 7440-43-9 2 mgrkg® table may not be appropriate for defining cleanup levels at other
Chromium sites. For these reasons, the values in this table should not

automatically be used to define cleanup levels that must be met for
Chromium VI 18540-29-9 19 mg/kgfl financial, real estate, insurance coverage or placement, or similar
transactions or purposes. Exceedances of the values in this table

Chromium 11 16065-83-1 2,000 mg/kg do not necessarily mean the soil must be restored to these levels at
DDT 50-29-3 4 mgkg® a ste. The level of restoration depends on the remedy selected
under WAC 173-340-350 through 173-340-390.
Ethylbenzene 100-41-4 6 mg/kg" b Arsenic. Cleanup level based on protection of ground water for
. . i drinking water use, using the procedures in WAC 173-340-747(4),
Ethylene dibromide (EDB) 106-93-4 0.005 mg/kg adj uaeg for natural backggroun% for soil. @
Lead 7439-92-1 1,000 mg/kgi ¢ Benzene. Cleanup level based on protection of ground water for
drinking water use, using the procedures described in WAC 173-
Lindane 58-89-9 0.01 mg/kg* 340-747(4) and (6).
: ey | d Benzo(a)pyrene. Cleanup level based on protection of ground
Methylene chioride 75092 0.02mg/kg water for drinking water use, using the procedures described in
Mercury (inorganic) 7439-97-6 2 mg/kg™ WAC 173-340-747(4). If other carcinogenic PAHs are suspected
n of being present at the site, test for them and use this value Fhis
MTBE 1634-04-4 0.1 mgkg Valte may—alsobe used as the total concentration that all
Naphthalene 91-20-3 5 mg/kg” carginogenic PAHs must meet using the toxicity equivalency
methodology in WAC 173-340-708(8).
PAHSs (carcinogenic See e  Cadmium. Cleanup level based on protection of ground water for
benzo rene’ drinking water use, using the procedures described in WAC 173-
PCB Mixtures 10 mg/kgP 340-747_(4), adjusted for the practical quantitation Iir_nit for sail.
f1  Chromium VI. Cleanup level based on protection of ground
Tetrachloroethylene 127-18-4 0.05 mg/kg? water for drinking water use, using the procedures described in
r WAC 173-340-747(4).
Toluene 108-88-3 7 mg/kg f2  Chromium I11. Cleanup level based on protection of ground
Total Petroleum Hydrocarbons® water for drinking water use, using the procedures described in
WAC 173-340-747(4). Chromium VI must also be tested for and
[Note: Must also test for and meet cleanup levels for other petroleum the cleanup level met when present at asite.
components--see footnotes!] g DDT (dichlorodiphenyltrichlor oethane). Cleanup level based on

protection of ground water for drinking water use, using the

Gasoline Range Organics procedures described in WAC 173-340-747(4).

Gasoline mixtures consisting-of 100 mg/kg h  Ethylbenzene. Cleanup level based on protection of ground water
without benzene and no-merethan for drinking water use, using the procedures described in WAC
the total of ethyl 20% aromatic 173-340-747(4).

benzene, toluene and hydrocarbons i Ethylene dibromide (1,2 dibromoethane or EDB). Cleanup
xylene are less than between EC 8 level based on protection of ground water for drinking water use,
1% of the gasoline and-EC 16 using the procedures described in WAC 173-340-747(4) and
mixture adjusted for the practical quantitation limit for soil.

j Lead. Cleanup level based on direct contact.

AI.I ?ther gasoline 30mgkg k  Lindane. Cleanup level based on protection of ground water for
] mIXtures ] drinking water use, using the procedures described in WAC 173-
Diesel Range Organics 2,000 mg/kg 340-747(4), adjusted for the practical quantitation limit.
f | Methylene chloride (dichloromethane). Cleanup level based on
Heavy Qils 2,000 mg'kg protection of ground water for drinking water use, using the
Mineral Oil 4,000 mg/kg procedures described in WAC 173-340-747(4).
) ; m  Mercury. Cleanup level based on protection of ground water for
1,1,1 Trichloroethane 71-55-6 2mg/kg drinking water use, using the procedures described in WAC 173-
Trichloroethylene 79-01-65 v 340-747(4).
y u 0.03 mg/kg N Methyl tertiary-butyl ether (MTBE). Cleanup level based on
Xylenes 1330-20-7 9 mg/kg” protection of ground water for drinking water use, using the

procedures described in WAC 173-340-747(4).

0  Naphthalenes. Cleanup level based on protection of ground water
for drinking water use, using the procedures described in WAC
173-340-747(4). This is a total value for naphthalene, 1-methyl
naphthalene and 2-methyl naphthalene.
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PCB Mixtures. Cleanup level based on applicable federal law (40
C.F.R. 761.61). Thisisatota valuefor all PCBs. Thisvalue may
be used only if the PCB contaminated soils are capped and the cap
maintained as required by 40 C.F.R. 761.61. If this condition
cannot be met, the value in Table 740-1 must be used.
Tetrachloroethylene. Cleanup level based on protection of
ground water for drinking water use, using the procedures
described in WAC 173-340-747(4).

Toluene. Cleanup level based on protection of ground water for
drinking water use, using the procedure described in WAC 173-
340-747(4).

Total Petroleum Hydrocarbons (TPH).

TPH cleanup values have been provided for the most common
petroleum products encountered at contaminated sites. Where
there is a mixture of products or the product composition is
unknown, samples must be tested using both the NWTPH-Gx and
NWTPH-Dx methods and the lowest applicable TPH cleanup level
must be met.

Gasoline range organics means organic compounds measured
using method NWTPH-Gx. Examples are aviation and automotive
gasoline. The cleanup level is based on protection of ground water
for noncarcinogenic effects during drinking water use using the
procedures described in WAC 173-340-747(6). Two cleanup
levels are provided. The lower value of 30 mg/kg can be used at
any site. When using this lower value, the soil must also be tested
for and meet the benzene soil cleanup level. The higher value of
100 mg/kg can only be used if the soil is tested and found to
contain no benzene and the total of ethyl benzene, toluene and

levels is alowed. In both cases, the soil cleanup level for any
other carcinogenic components of the petroleum [such as EDB and
EDC], if present at the site, must also be met. Also, in both cases,
soil cleanup levels for any noncarcinogenic components [such as
toluene, ethylbenzene, xylenes, naphthalene, and MTBE], aso
must be met if these substances are found to exceed ground water
cleanup levels at the site. See Table 830-1 for the minimum
testing requirements for gasoline releases.

Diesdl range organics means organic compounds measured using
method NWTPH-Dx. Examples are diesel, kerosene, and #1 and
#2 heeting oil. The cleanup level is based on preventing the
accumulation of free product on the ground water, as described in
WAC 173-340-747(10). The soil cleanup level for any
carcinogenic components of the petroleum [such as benzene and
PAHS], if present at the site, must also be met. Soil cleanup levels
for any noncarcinogenic components [such as toluene,
ethylbenzene, xylenes and naphthalenes], also must be met if these
substances are found to exceed the ground water cleanup levels at
the site. See Table 830-1 for the minimum testing requirements for
diesel releases.

Heavy oils means organic compounds measured using NWTPH-
Dx. Examples are #6 fuel oil, bunker C oil, hydraulic oil and
waste oil. The cleanup level is based on preventing the
accumulation of free product on the ground water, as described in
WAC 173-340-747(10) and assuming a product composition
similar to diesel fuel. The soil cleanup level for any carcinogenic
components of the petroleum [such as benzene, PAHs and PCBsg],
if present at the site, must also be met. Soail cleanup levels for any
noncarcinogenic components [such as toluene, ethylbenzene,
xylenes and naphthal enes], also must be met if found to exceed the
ground water cleanup levels at the site. See Table 830-1 for the
minimum testing requirements for heavy oil releases.

Mineral oil means non-PCB mineral ail, typicaly used as an
insulator and coolant in electrical devices such as transformers and
capacitors, measured using NWTPH-Dx. The cleanup level is
based on preventing the accumulation of free product on the
ground water, as described in WAC 173-340-747(10). Sitesusing
this cleanup level must also analyze soil samples and meet the soil

cleanup level for PCBs, unless it can be demonstrated that: (1)
The release originated from an electrica device that was
manufactured after July 1, 1979; or (2) oil containing PCBs was
never used in the equipment suspected as the source of the release;
or (3) it can be documented that the oil released was recently tested
and did not contain PCBs. Method B or C must be used for
releases of oils containing greater than 50 ppm PCBs. See Table
830-1 for the minimum testing requirements for minera oil
releases.

1,1,1 Trichloroethane. Cleanup level based on protection of
ground water for drinking water use, using the procedures
described in WAC 173-340-747(4).

Trichloroethylene. Cleanup level based on protection of ground
water for drinking water use, using the procedures described in
WAC 173-340-747(4).

Xylenes. Cleanup level based on protection of ground water for
drinking water use, using the procedure in WAC 173-340-747(4).
Thisisatotal value for all xylenes.
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Table 747-1

Soil Organic Carbon-Water Partitioning Coefficient (K oc)

Values: Nonionizing Organics.

Hazardous Substance Koc (ml/g)
ACENAPTHENE 4,898
ALDRIN 48,685
ANTHRACENE 23,493
BENZ(@) ANTHRACENE 357,537
BENZENE 62
BENZO(a)PY RENE 968,774
BIS(2-CHLOROETHYL)ETHER 76
BIS(2-ETHYLHEXYL)PHTHALATE 111,123
BROMOFORM 126
BUTLYL BENZYL PHTHALATE 13,746
CARBON TETRACHLORIDE 152
CHLORDANE 51,310
CHLOROBENZENE 224
CHLOROFORM 53
DDD 45,800
DDE 86,405
DDT 677,934
DIBENZO(a,h)ANTHRACENE 1,789,101
1,2-DICHLOROBENZENE (0) 379
1,4-DICHLOROBENZENE (p) 616
DICHLOROETHANE-1,1 53
DICHLOROETHANE-1,2 38
DICHLOROETHYLENE-1,1 65
trans-1,2 DICHLOROETHY LENE 38
DICHLOROPROPANE-1,2 47
DICHLOROPROPENE-1,3 27
DIELDRIN 25,546
DIETHYL PHTHALATE 82
DI-N-BUTYLPHTHALATE 1,567
EDB 66
ENDRIN 10,811
ENDOSULFAN 2,040
ETHYL BENZENE 204
FLOUORANTHENE 49,096
FLUORENE 7,707
HEPTACHLOR 9,528
HEXACHLOROBENZENE 80,000
0-HCH (a-BHC) 1,762
B-HCH (B-BHC) 2,139
y-HCH (LINDANE) 1,352
MTBE 11
METHOXYCHLOR 80,000
METHYL BROMIDE 9
METHYL CHLORIDE 6
METHYLENE CHLORIDE 10
NAPHTHALENE 1,191
NITROBENZENE 119
PCB-Arochlor 1016 107,285
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PCB-Arochlor 1260 822,422
PENTACHLORBENZENE 32,148
PYRENE 67,992
STYRENE 912
1,1,2,2,-TETRACHLOROETHANE 79
TETRACHLOROETHYLENE 265
TOLUENE 140
TOXAPHENE 95,816
1,2,4-TRICHLROBENZENE 1,659
TRICHLOROETHANE-1,1,1 135
TRICHLOROETHANE-1,1,2 75
TRICHLOROETHYLENE 94
0-XYLENE 241
m-XYLENE 196
p-XYLENE 311

Sources. Except as noted below, the source of the Koc values is the 1996
EPA Soil Screening Guidance: Technical Background Document.  The values
obtained from this document represent the geometric mean of a survey of
values published in the scientific literature. Sample populations ranged from
1-65. EDB value from ATSDR Toxicological Profile (TP 91/13). MTBE
value from USGS Final Draft Report on Fuel Oxygenates (March 1996).
PCB-Arochlor values from 1994 EPA Draft Soil Screening Guidance.
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Table 747-2
Predicted Soil Organic Carbon-Water Partitioning

Coefficient (Koc) asa Function of pH: lonizing Organics.

Hazar dous Substance Koc Value (ml/g)
pH=49 | pH=6.8 | pH=8.0
Benzoic acid 55 0.6 0.5
2-Chlorophenol 398 388 286
2-4-Dichlorophenol 159 147 72
2-4-Dinitrophenol 0.03 0.01 0.01
Pentachl orophenol 9,055 592 410
2,3,4,5-Tetrachl orophenol 17,304 4,742 458
2,3,4,6-Tetrachl orophenol 4,454 280 105
2,4,5-Trichlorophenol 2,385 1,597 298
2,4,6-Trichlorophenol 1,040 381 131

Source: 1996 EPA Soil Screening Guidance: Technical Background
Document. The predicted Koc values in this table were derived using a
relationship from thermodynamic equilibrium considerations to predict the
total sorption of a ionizable organic compound from the partitioning of its

ionized and neutral forms.

173- 340- 900
Table 747-3
M etals Distribution Coefficients (Kd).
Hazar dous Substance Kd (L/kg)
Arsenic 29
Cadmium 6.7
Total Chromium 1,000
Chromium VI 19
Copper 22
Mercury 52
Nickel 65
Lead 10,000
Selenium 5
Zinc 62

Source: Multiple sources compiled by the Department of Ecology.
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Table 747-4
Petroleum EC Fraction Physical / Chemical Values.
Soil Organic
Fuel Equivalent | Water Mol. Henry's | GFW?® Density® Carbon-Water
Fraction Carbon | Solubility? | Wt.* | Constant*| (mg/mol) (mg/l) Partitioning
Number?! (mg/L) (g/mol) (cclec) Coefficient
Koc’ (L/kg)
ALIPHATICS
EC5-6 55 36.0 81.0 33.0 81,000 ©+9,200 670,000 794 800
EC>6-8 7.0 54 100.0 50.0 100,000 #25;900 700,000 3,980 3,800
EC>8-10 9.0 0.43 130.0 80.0 130,000 #33;160 730,000 31,600 30,200
EC>10-12 11.0 0.034 160.0 120.0 160,000 #60,000 750,000| 251,000 234,000
EC>12-16 14.0 7.6E-04 200.0 520.0 200,000 766,360 770,000 5:0%5.37E+06
EC>16-2135 19.0| 25 1.3 E-06 270.0 4,900 270,000 780,000 0.6 9.55 E+09
EC>21-34 28.0 15E-11 400.0( 100,000 400,000 790,000 1.07 E+10
AROMATICS
EC>8-10 9.0 65.0 120.0 0.48 120,000 870,560 870,000 1,580
EC>10-12 11.0 25.0 130.0 0.14 130,000 903,560 900,000 2,510
EC>12-16 14.0 5.8 150.0 0.053 150,000 4;822,:360 1,000,000 5,010
EC>16-21 19.0, ©650.51 190.0 0.013 190,000| £225;460 1,160,000 15,800
EC>21-3435 28.0 6.6E-03 240.0f 6.7E-04 240,000| £284;660 1,300,000 126,000
TPH COMPONENTS
Benzene 6.5 1,750 78.0 0.228 78,000 876,500 62.0
Toluene 7.6 526.0 92.0 0.272 92,000 866,900 140.0
Ethylbenzene 85 169.0 106.0 0.323 106,000 867,000 204.0
Total Xylenes® 8.67 171.0 106.0 0.279 106,000 875,170 233.0
(average of 3)
n-Hexane’ 6.0 9.5 86.0 74.0 86,000 659,370 3,410
MTBE™ 50,000 88.0 0.018 88,000 744,000 109
Naphthalenes 11.69 31.0 128.0 0.0198 128,000 1,145,000 1,191
Sour ces: Working Group (m= 51% of total xylene; o = 28% of total xylene; and p
1 Equivalent Carbon Number. Gustafson, JB. et a., Selection of = 21% of total xylene).

Representative  TPH Fractions Based on Fate and Transport
Considerations. Total Petroleum Hydrocarbon Criteria Working Group
Series, Volume 3 (1997) [hereinafter Criteria Working Group].

Water Solubility. For aliphatics and aromatics EC groups, Criteria
Working Group. For TPH components except n-hexane and MTBE,
1996 EPA Soil Screening Guidance: Technical Background Document.
Molecular Weight. Criteria Working Group.

Henry’s Constant. For aiphatics and aromatics EC groups, Criteria
Working Group. For TPH components except n-hexane and MTBE,
1996 EPA Soil Screening Guidance: Technical Background Document.
Gram Formula Weight (GFW). Based on 1000 x Molecular Weight.
Density. For aliphatics and aromatics EC groups, based on correlation
between equivalent carbon number and data on densities of individual
hazardous substances provided in Criteria Working Group. For TPH
components except n-hexane and MTBE, 1996 EPA Soil Screening
Guidance: Technical Background Document.

Soil Organic Carbon-Water Partitioning Coefficient. For aliphatics
and aromatics EC groups, Criteria Working Group. For TPH
components except n-hexane and MTBE, 1996 EPA Soil Screening
Guidance: Technical Background Document.

Total Xylenes. Values for total xylenes are a weighted average of m, o
and p xylene based on gasoline composition data from the Criteria

10

n-Hexane. For values other than density, Criteria Working Group. For
the density value, Hawley's Condensed Chemical Dictionary, 11" ed.,
revised by N. Irving Sax and Richard J. Lewis (1987).

MTBE. USGSFinal Report on Fuel Oxygenates (March 1996).

Editor's Note: Changes to the valuesin Table 747-4 since the 2000 proposal
reflect editing changes and do not significantly affect results of calculations.
The following provides a brief explanation:

Density values changed based on correlation between EC number and
data on density of individual hazardous substancesin CWG publication.
Most changes merely reflect consistent rounding of earlier proposed
values.

Koc values changed to correct rounding error.

For aliphatics, added EC 21-34 row to correspond with analytical
method. This necessitated some adjustments to the EC 16-21 row.

The Henry's constant for AL EC>16-21 and AR EC> 16-21 changed to
correspond with valuesin indicated reference.

Upper limit changed to EC 34 to correspond with analytical method.
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Table 747-5
Residual Saturation Screening Levelsfor TPH.
Fuel Screening Level  (mg/kg)
Weathered Gasoline 1,000
Middle Distillates 2,000
(e.g., Diesel No. 2 Fuel Qil)
Heavy Fuel Oils 2,000
(e.g., No. 6 Fuel Qil)
Minera Qil 4,000
Unknown Composition 1,000
or Type

Note: The residual saturation screening levels for petroleum hydrocarbons
specified in Table 747-5 are based on coarse sand and gravelly soils; however,
they may be used for any soil type. Screening levels are based on the
presumption that there are no preferential pathways for NAPL to flow
downward to ground water. If such pathways exist, more stringent residual
saturation screening levels may need to be established.
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Table 749-1
Simplified Terrestrial Ecological Evaluation — Exposure
Analysis Procedur e under WAC 173-340-7492(2)(a)(ii).2

Estimate the area of contiguous (connected) undevel oped
land on the site or within 500 feet of any area of the site
to the nearest 1/2 acre (1/4 acre if the areais less than 0.5
acre). "Undeveloped land" means land that is not covered
by existing buildings, roads, paved areas or other barriers
that will prevent wildlife from feeding on plants,
earthworms, insects or other food in or on the soil.

1) From the table below, find the number of
points corresponding to the area and enter this
number in the box to the right.

Area (acres) Points
0.250r less
0.5

1.0

15

2.0

25

3.0 10

35 11

4.0 or more 12

© oo ~NO O~

2) Isthisan industrial or commercial property?
See WAC 173-340-7490(3)(c).

If yes, enter ascore of 3 in the box to theright. If
no, enter ascore of 1.

3) Enter a score in the box to the right for the
habitat qual itg/ of the site, using the rating system
shown below”. (High =1, Intermediate = 2,
Low = 3)

4) Isthe undeveloped land likely to attract
wildlife? If yes, enter a score of 1 in the box to
theright. If no, enter ascore of 2. See footnote c.

5) Are there any of the following soil
contaminants present:

Chlorinated dioxing/furans, PCB mixtures, DDT,
DDE, DDD, aldrin, chlordane, dieldrin,
endosulfan, endrin, heptachlor, benzene
hexachloride, toxaphene, hexachl orobenzene,
pentachlorophenol, pentachlorobenzene? If yes,
enter a score of 1 in the box to theright. If no,
enter a score of 4.

6) Add the numbersin the boxes on lines 2
through 5 and enter this number in the box to the
right. If this number islarger than the number in
the box on line 1, the ssimplified terrestrial
ecological evaluation may be ended under WAC

173-340-7492 (2)(3)(ii).

Footnotes:

a

It is expected that this habitat evaluation will be undertaken by an
experienced field biologist. If this is not the case, enter a
conservative score (1) for questions 3 and 4.

Habitat rating system. Rate the quality of the habitat as high,
intermediate or low based on your professional judgment as a field
biologist. The following are suggested factors to consider in
making this evaluation:

Low: Early successional vegetative stands; vegetation
predominantly noxious, nonnative, exotic plant species or weeds.
Areas severely disturbed by human activity, including intensively
cultivated croplands. Areas isolated from other habitat used by
wildlife.

High: Area is ecologicaly significant for one or more of the
following reasons: Late-successional native plant communities
present; relatively high species diversity; used by an uncommon or
rare species, priority habitat (as defined by the Washington
Department of Fish and Wildlife); part of a larger area of habitat
where size or fragmentation may be important for the retention of
some species.

Intermediate: Areadoes not rate as either high or low.

Indicate "yes' if the area attracts wildlife or is likely to do so.
Examples: Birds frequently visit the area to feed; evidence of high
use by mammals (tracks, scat, etc.); habitat "island” in an industrial
area; unusua features of an area that make it important for feeding
animals; heavy use during seasonal migrations.
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Table 749-2 Chlorinated dibenzofurans (total) 3E-06 mg/kg 3E-06 mg/kg
Priority Contaminants of Ecological Concern for Sitesthat Dioxins (total) 5E-06 mg/kg 5E-06 mg/kg
Qualify for the Simplified Terrestrial Ecological Hexachlorophene Seenoted Seenoted
H a
Evaluation Procedure. PCB mixtures (total) 2 mg/kg 2 mg/kg
Priority contaminant Soil concentration (mg/kg) Pentachlorobenzene 168 mg/kg Seenoted
OTHER NONCHLORINATED ORGANICS:
Unrestrictbed Industrial or Acenaphthene Seenoted Seenoted
land use commercial
Ste Benzo(a)pyrene 30 mg/kg 300 mg/kg
METALS® Bis (2-ethylhexyl) phthalate Seenoted Seenoted
Antimony Seenoted Seenoted Di-n-butyl phthalate 200 mg/kg Seenoted
Arsenic Il 20 mg/kg 20 mg/kg PETROLEUM:
ArsenicV 95 mg/kg 260 mg/kg Gasoline Range Organics 200 mg/kg | 12,000 mg/kg
Barium 1,250 mg/kg 1,320 mg/kg except that the
concentration
Beryllium 25 mg/kg Seenoted shall not exceed
Cadmium 25 mg/kg 36 mg/kg residual o
saturation at the
Chromium (total) 42 mg/kg 135 mg/kg soil surface.
Cobalt Seenoted Seenoted Diesel Range Organics 460 mg/kg | 15,000 mg/kg
except that the
Copper 100 mg/kg 550 mg/kg concartration
Lead 220 mg/kg 220 mg/kg shall not exceed
Magnesium Seenoted Seenoted residual
saturation at the
Manganese Seenoted 23,500 mg/kg soil surface.
Mercury, inorganic 9 mg/kg 9 mg/kg
Mercury, organic 0.7 mg/kg 0.7 mg/kg
Molybdenum Seenoted 71 mg/kg Footnotes:
Nickel 100 mg/kg 1,850 mg/kg a  Caution on misusing these chemical concentration numbers. These
- values have been developed for use at sites where a site-specific
S'elenl um 08 mgkg 08 mg/kg terrestrial ecological evaluation is not required. They are not
Silver Seenoted Seenoted intended to be protective of terrestrial ecological receptors at every
Tin 275 mg/kg Seenoted site. Exceedances of the values in this table do not necessarily
_ trigger requirements for cleanup action under this chapter. The
Vanadium 26 mg/kg Seenoted table is not intended for purposes such as evaluating sludges or
Zinc 270 mg/kg 570 mg/kg wastes.

- This list does not imply that sampling must be conducted for each
PESTICIDES: of these chemicals at every site. Sampling should be conducted for
Aldicarb/aldicarb sulfone (total) Seenoted See noted those chemicals that might be present based on available

- information, such as current and past uses of chemicals at the site.
Aldrin 0.17 mgkg 0.17 mgkg b Appliesto any site that does not meet the definition of industrial or
Benzene hexachloride (including 10 mg/kg 10 mg/kg commercial.
lindane) ¢  For arsenic, use the valence state most likely to be appropriate for
Carbofuran Seenoted Seenoted site conditions, unless laboratory information is available. Where

soil conditions dternate between saturated, anaerobic and
Chlordan-e _ 1 mgkg 7 mgkg unsaturated, aerobic states, resulting in the alternating presence of
Chlorpyrifos/chlorpyrifos-methy! Seenoted Seenoted arsenic 11 and arsenic V, the arsenic |11 concentrations shall apply.
(total) d  Safe concentration has not yet been established. See WAC 173-
DDT/DDD/DDE (total) 1 mg/kg 1 mg/kg 340-7492 (2) (c).
Dieldrin 0.17 mg/kg 0.17 mg/kg
Endosulfan Seenoted Seenoted
Endrin 0.4 mg/kg 0.4 mg/kg
Heptachlor/heptachlor epoxide 0.6 mg/kg 0.6 mg/kg
(total)
Hexachlorobenzene 31 mg/kg 31 mg/kg
Parathion/methyl parathion (total) Seenoted Seenoted
Pentachlorophenol 11 mg/kg 11 mg/kg
Toxaphene See noted See noted
OTHER CHLORINATED ORGANICS:
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Table 749-3

Ecological Indicator Soil Concentrations (mg/kg) for
Protection of Terrestrial Plantsand Animals.? For
chemicals where avalue is not provided, see footnote b.

Note: These values represent soil concentrations that are expected to be
protective at any MTCA site and are provided for use in eliminating
hazardous substances from further consideration under WAC 173-340-
7493(2)(a)(i). Where these values are exceeded, various options are
provided for demonstrating that the hazardous substance does not pose a
threat to ecological receptors at a site, or for developing site-specific
remedial standards for eliminating threats to ecological receptors. See
WAC 173-340-7493(1)(b)(i), 173-340-7493(2)(a)(ii) and 173-340-7493(3).

Hazar dous Substance® | Plants’ | Soil Biotad | Wildlife®
METALS:'

Aluminum (soluble salts) 50

Antimony 5

Arsenic Il 7
Arsenic V 10 60 132
Barium 500 102
Beryllium 10

Boron 0.5

Bromine 10

Cadmium 4 20 14
Chromium (total) 429 429 67
Cobalt 20

Copper 100 50 217
Fluorine 200

lodine 4

Lead 50 500 118
Lithium 359

Manganese 1,100° 1,500
Mercury, inorganic 0.3 0.1 55
Mercury, organic 04
Molybdenum 2 7
Nickel 30 200 980
Selenium 70 0.3
Silver

Technetium 0.2

Thallium

Tin 50

Uranium 5

Vanadium 2

Zinc 86° 200 360
PESTICIDES:

Aldrin 0.1
Benzene hexachloride

(including lindane)

Chlordane 1 27
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DDT/DDD/DDE (total) 0.75
Dieldrin 0.07
Endrin 0.2
Hexachlorobenzene 17
Heptachlor/heptachlor 04
epoxide (total)
Pentachlorophenol 3 6 45
OTHER CHLORINATED ORGANICS:
1,2,3,4-Tetrachlorobenzene 10
1,2,3-Trichlorobenzene 20
1,2,4-Trichlorobenzene 20
1,2-Dichloropropane 700
1,4-Dichlorobenzene 20
2,3,4,5-Tetrachlorophenal 20
2,3,5,6-Tetrachloroaniline 20 20
2,4,5-Trichloroaniline 20 20
2,4,5-Trichlorophenol 4 9
2,4,6-Trichlorophenol 10
2,4-Dichloroaniline 100
3,4-Dichloroaniline 20
3,4-Dichlorophenol 20 20
3-Chloroaniline 20 30
3-Chlorophenol 7 10
Chlorinated dibenzofurans 2E-06
(total)
Chloroacetamide 2
Chlorobenzene 40
Dioxins 2E-06
Hexachlorocyclo- 10
pentadiene
PCB mixtures (total) 40 0.65
Pentachloroaniline 100
Pentachlorobenzene 20
OTHER NONCHLORINATED ORGANICS:
2,4-Dinitrophenol 20
4-Nitrophenol 7
Acenaphthene 20
Benzo(a)pyrene 12
Biphenyl 60
Diethylphthalate 100
Dimethylphthalate 200
Di-n-butyl phthalate 200
Fluorene 30
Furan 600
Nitrobenzene 40
N-nitrosodi phenylamine 20
Phenol 70 30
Styrene 300
Toluene 200
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PETROLEUM!:

Gasoline Range Organics 100 | 5,000 mg/kg

except that the
concentration
shall not exceed
residual
saturation at the
soil surface

Diesel Range Organics 200 | 6,000 mg/kg

except that the
concentration
shall not exceed
residual
saturation at the
soil surface

Footnotes:

a

Caution on misusing ecological indicator concentrations.
Exceedances of the values in this table do not necessarily trigger
requirements for cleanup action under this chapter. Natura
background concentrations may be substituted for ecological
indicator concentrations provided in this table. The table is not
intended for purposes such as evaluating sludges or wastes.

This list does not imply that sampling must be conducted for each
of these chemicals at every site. Sampling should be conducted for
those chemicals that might be present based on available
information, such as current and past uses of chemicals at the site.
For hazardous substances where a value is not provided, plant and
soil biota indicator concentrations shall be based on a literature
survey conducted in accordance with WAC 173-340-7493(4) and
calculated using methods described in the publications listed below
in footnotes ¢ and d. Methods to be used for developing wildlife
indicator concentrations are described in Tables 749-4 and 749-5.
Based on benchmarks published in Toxicological Benchmarks for
Screening Potential Contaminants of Concern for Effects on
Terrestrial  Plants: 1997 Revison, Oak Ridge National
Laboratory, 1997.

Based on benchmarks published in Toxicological Benchmarks for
Potential Contaminants of Concern for Effects on Soil and Litter
Invertebrates and Heterotrophic Process, Oak Ridge National
Laboratory, 1997.

Calculated using the exposure model provided in Table 749-4 and
chemical-specific values provided in Table 749-5. Where both
avian and mammalian values are available, the wildlife value is the
lower of the two.

For arsenic, use the valence state most likely to be appropriate for
site conditions, unless laboratory information is available. Where
soil conditions dternate between saturated, anaerobic and
unsaturated, aerobic states, resulting in the alternating presence of
arsenic |1l and arsenic V, the arsenic 111 concentrations shall apply.
Benchmark replaced by Washington state natural background
concentration.
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Table 749-4

Wildlife Exposure M odel for Site-specific Evaluations.?
PLANT
Kpiant Plant uptake coefficient (dry weight basis)

Units: mg/kg? plant/mg/kg? soil

Value: chemical-specific (see Table 749-5)
SOIL BIOTA
Surrogate receptor: Earthworm
BAFRworm Earthworm bioaccumulation factor (dry weight

basis)

Units. mg/kg® worm/mg/kg* soil

Value: chemical-specific (see Table 749-5)

MAMMALIAN PREDATOR
Surrogate receptor: Shrew (Sorex)

Pss (shrew) Proportion of contaminated food (earthworms) in
shrew diet
Units: unitless
Value: 0.50

FIRshrew,pw Food ingestion rate (dry weight basis)

Units: kg dry food/kg body weight - day

Value 0.45

SIRsHrew. bW Soil ingestion rate (dry weight basis)

Units: kg dry soil/kg body weight - day

Vaue: 0.0045

for the hazardous substance in food.

RGAFsoil, shrew Gut absorption factor for a hazardous substance in
soil expressed relative to the gut absorption factor

Units: unitless

Value: chemical-specific (see Table 749-5)

Tshrew Toxicity reference value for shrew

Units: mg/kg - day

Value: chemical-specific (see Table 749-5)

Home range 0.1 Acres

AVIAN PREDATOR
Surrogate receptor: American robin (Turdus migratorius)

Psg (Robin) R’o_port_i on of contaminated food (soil biota) in
robin diet
Unit: unitless
Value: 0.52

FIRRobin, bW Food ingestion rate (dry weight basis)

Units: kg dry food/kg body weight - day

Vaue: 0.207

SIRRobin bW Soil ingestion rate (dry weight basis)

Units: kg dry soil/kg body weight — day

Value: 0.0215

RGAFsi, robin

for the hazardous substance in food.

Gut absorption factor for a hazardous substance in
soil expressed relative to the gut absorption factor

Units: unitless

Value: chemical-specific (see Table 749-5)

TRobin Toxicity reference value for robin

Units: mg/kg —day

Value: chemical-specific (see Table 749-5)

Home range 0.6 acres

MAMMALIAN HERBIVORE
Surrogate receptor: Vole (Microtus)

Phiant, vole Proportion of contaminated food (plants) in vole

diet
Units: unitless
Value 1.0

Fl RVoIe,

DW Food ingestion rate (dry weight basis)
Units: kg dry food/kg body weight - day
Vaue: 0.315

Sl RVoIe,

DW Sail ingestion rate (dry weight basis)
Units: kg dry soil/kg body weight - day
Vaue: 0.0079

RGA FSoiI, vole

Gut absorption factor for a hazardous substance in
soil expressed relative to the gut absorption factor
for the hazardous substance in food.

Units: unitless

Value: chemical-specific (see Table 749-5)

Tvole Toxicity reference value for vole

Units: mg/kg —day

Value: chemical-specific (see Table 749-5)
Home range 0.08 acres

SOIL CONCENTRATIONS FOR WILDLIFE PROTECTION®

(1) Mammalian predator:

Sk SCyvip = (Tshrew)/[(FIRshrew,pw X Psg (shrew) X BARworm) +
(SIRstrew,pw X RGAFsil, shrew)]

Sk SCa

(2) Avian predator:

(SIRRobin,bw X RGAFsui, ropin)]

P = (Trobin)/[(FIRRobinow X Psa (Robin) X BARworm) +

(3) Mammalian herbivore:

SE SCyir = (Tvole)/ [(FIRvolebw X Priant,vole X Kpiant) +
(SIRvolepw X RGAFssij, vole)]

Footnotes:

a

Substitutions for default receptors may be made as provided for in
WAC 173-340-7493(7). If a substitute species is used, the values
for food and soil ingestion rates, and proportion of contaminated
food in the diet, may be modified to reasonable maximum
exposure estimates for the substitute species based on a literature
search conducted in accordance with WAC 173-340-7493(4).
Additional species may be added on a dte-specific basis as
provided in WAC 173-340-7493 (2)(a).

The department shall consider proposals for modifications to
default values provided in this table based on new scientific
information in accordance with WAC 173-340-702(14).

Use the lowest of the three concentrations calculated as the wildlife
value.
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Default Valuesfor Selected Hazar dous Substances for use

Table 749-5

with the Wildlife Exposure M odel in Table 749-4.2

Toxicity Reference Value (mg/kg ké - d)
Hazar dous BAFworm K pant Shrew Vole Robin
Substance
METALS:
Arsenic Il 1.16 0.06 1.89 115
Arsenic V 1.16 0.06 35 35 22
Barium 0.36 43.5 333
Cadmium 4.6 0.14 15 15 20
Chromium 0.49 35.2 29.6 5
Copper 0.88 0.020 a4 336 61.7
Lead 0.69 0.0047 20 20 11.3
Manganese 0.29 624 477
Mercury, 1.32 0.0854 2.86 2.18 0.9
inorganic
Mercury, 1.32 0.352 0.27 0.064
organic
Molybdenum 0.48 1.01 3.09 2.36 353
Nickel 0.78 0.047 175.8 134.4 107
Selenium 10.5 0.0065 0.725 0.55 1
Zinc 3.19 0.095 703.3 537.4 131
PESTICIDES:
Aldrin 477 0.007° 2.198 1.68 0.06
Benzene 101 7
hexachloride
(including
lindane)
Chlordane 17.8 0.011° 10.9 8.36 10.7
DDT/DDD/DDE 10.6 0.004 8.79 6.72 0.87
Dieldrin 28.8 0.029° 0.44 0.34 4.37
Endrin 36 0.038 1.094 0.836 0.1
Heptachlor/ 10.9 0.027° 2.857 2.18 0.48
heptachlor
epoxide
Hexachloro- 1.08 24
benzene
Pentachloro- 5.18 0.043 5.275 4.03
phenol
OTHER CHLORINATED ORGANICS:
Chlorinated 48 1.0E-05
dibenzofurans
Dioxins 48 0.005° | 2.2E-05 | 1.7E-05 | 1.4E-04
PCB mixtures 4.58 0.087° 0.668 0.51 18
OTHER NONCHLORINATED ORGANICS:

Benzo(a)pyrene |

0.43 | 0.011 |

119 |

091 |

Footnotes:

a

For hazardous substances not shown in thistable, use the following
default values. Alternatively, use values established from a
literature survey conducted in accordance with WAC 173-340-
7493(4) and approved by the department.

KPpiant:
. Metals (including metalloid elements): 1.01
+  Organic chemicas Kpgy = 105680578109 Kow) \ypere 1og
Kow is the logarithm of the octanol-water partition
coefficient.
BAFworm:
. Metals (including metalloid elements): 4.6
. Nonchlorinated organic chemicals:
log Koy <5: 0.7
log Koy >5: 0.9
. Chlorinated organic chemicals:
log Kow <5: 4.7
log Koy >5: 11.8
RGAFg; (all receptors): 1.0
Toxicity reference values (all receptors): Values established
from a literature survey conducted in accordance with WAC 173-
340-7493(4).

Site-specific values may be substituted for default values, as
described below:

Kpant:  Vaue from a literature survey conducted in accordance
with WAC 173-340-7493(4) or from empirical studies at the site.
BAFworm: Value from aliterature survey conducted in accordance
with WAC 173-340-7493(4) or from empirical studies at the site.
RGAFsg; (all receptors): Value established from a literature
survey conducted in accordance with WAC 173-340-7493(4).
Toxicity reference values (all receptors): Default toxicity
reference values provided in this table may be replaced by a value
established from a literature survey conducted in accordance with
WAC 173-340-7493(4).

Calculated from log K, using formulain footnote a.
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Table 830-1
Required Testing for Petroleum Releases.
Gasoline Diesel Range Heavy Oils Electrical Waste Oilsand
Range Organics (DRO) (3) tasdlating Unknown Oil

Organics (DRO) (2 Mineral Oils (5)

(GRO) (O) (©)
Volatile Petroleum Compounds
Benzene X (6) X €6} (1) X (8)
Toluene X 64 (6) X 64 (1) X (8)
Ethyl benzene X 68 (6) X &:h (1) X (8)
Xylenes XA (6) X &:h (1) X (8)
n-Hexane X &9 (9)
Fuel Additives and Blending Compounds
Dibromoethane, X (10) X (8)
1-2 (EDB); and
Dichloroethane,
1-2 (EDC)
Methy! tertiary- X (11) X (8)
butyl ether
(MTBE)
Total Lead and X (12) X (8)
Other Additives
Other Petroleum Components
Carcinogenic X 12 (13) X €8} (13) X (8)
PAHs
Naphthalenes XE33)(14) | X(E33)(14) | X (833) (14) X (813) (14)
Other Compounds
Polychlorinated X €8} (15) X (834} (15) X {835} (8)
Biphenyls
(PCBs)
Hal ogenated X £825) (8)
Volatile
Organic
Compounds
(VOCs)
Other X (16) X (16) X (16) X (16) X (16)
Fotal-Lead X-(16} X815}
Total Petroleum Hydrocarbons M ethods
TPH Analytical NWTPH-Gx NWTPH-Dx NWTPH-Dx NWTPH-Dx NWTPH-Gx &
Method for NWTPH-Dx
Total TPH
(Method A
Cleanup Levels)
(17)
TPH Analytical VPH EPH EPH EPH VPH and EPH
Methods for
TPH fractions
(Methods B or
C) (17)
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Use of Table 830-1: An “X” in the box means that the testing requirement
applies to ground water and soil if a release is known or suspected to have

occurred to that medium, unless otherwise specified in the footnotes—Ermpty

A box with no "X" indicates (except in the

bexes-indicate-that-the analysisis
last two rows) that, for the type of petroleum product release indicated in the

top row, analyses for the hazardous substance(s) named in the far-left column
corresponding to the empty box are not typically required as part of the testing

for petroleum releases. However, such analyses bt may be required based on

other site-specific information.

Note that testing for Total Petroleum

Hydrocarbons (TPH) is required for every type of petroleum release, as

indicated in the bottom two rows of the table. The testing method for TPH

depends on the type of petroleum product released and whether Method A or

Method B or C is being used to determine TPH cleanup levels. See WAC

173-340-830 for analytical procedures. The footnotes to this table are
important for understanding the specific analytical reguirements for
petroleum releases.

Footnotes:

@

@

©)

4

©)

(6)

The following petroleum products are common examples of
GRO: automotive and aviation gasolines, mineral spirits,
stoddard solvents, and naphtha. To bein this range, 90 percent of
the petroleum components need to be quantifiable using the
NWTPH-Gx; if NWTPH-HCID results are used for this
determination, then 90 percent of the "area under the TPH curve’
must be quantifiable using NWTPH-Gx. Products such as jet
fuel, diesel No. 1, kerosene, and heating oil may require analysis
as both GRO and DRO depending on the range of petroleum
components present (range can be measured by NWTPH-HCID).
(Seefootnote 17 on analytical methods.)

The following petroleum products are common examples of
DRO: Diesel No. 2, fuel oil No. 2, light ail (including some
bunker oils). To be in this range, 90 percent of the petroleum
components need to be quantifiable using the NWTPH-Dx
quantified against a diesel standard. Products such as jet fuel,
diesel No. 1, kerosene, and heating oil may require analysis as
both GRO and DRO depending on the range of petroleum
components present as measured in NWTPH-HCID.

The following petroleum products are common examples of the
heavy oil group: Motor oils, lube ails, hydraulic fluids, etc.
Heavier oils may require the addition of an appropriate oil range
standard for quantification.

Mineral oil means non-PCB mineral oil, typically used as an
insulator and coolant in electrical devices such as transformers
and capacitors measdrec-using-NWIPH-Dx.

The waste oil category applies to waste oil, oily wastes, and
unknown petroleum products and mixtures of petroleum and
nonpetroleum  substances. Analysis of other chemica
components (such as solvents) than those listed may be required
based on ste-specific information. Mixtures of identifiable

petroleum products (such as gasoline and diesel, or diesel and
motor oil) may be analyzed based on the presence of the
individual products, and need not be trested as waste and
unknown ails.

When using Method A, testing soil for benzene is reguired.

Furthermore, testing ground water for BTEX is necessary when a
petroleum release to ground water is known or suspected. If the
ground water is tested and toluene, ethyl benzene or xylene isin
the ground water above its respective Method A cleanup level,
the soil must also be tested for that chemical. When using

(N)(2)

Method B or C, testing the soil for BTEX is required and testing
for BTEX in ground water is required when a release to ground
water is known or suspected.

For DRO releases from other than home heating oil systems,

(o)

follow the ingtructions for GRO releases in Footnote (6).
For DRO releases from typical home heating oil systems

®

©

(10)

(11

(12)(a)

(systems of 1,100 gallons or less storing heating ail for residential
consumptive use on the premises where stored), testing for BTEX
is not usually required for either ground water or soil. Testing of
the ground water is also not usually required for these systems;
however, if the ground water is tested and benzene is found in the
ground water, the soil must be tested for benzene.

Analysis Testing is required in a sufficient number of samples to
determine whether this chemical is present at concentrations of
concern. If the chemical is found to be at levels below the
applicable cleanup level, then no further analysisis required.
Exeept-as-neted-in-Foetrete-(7); Testing for n-hexane analysis is
required when VPH analysisis performed for Method B or C. In
that this case, its the concentration of n-hexane should be deleted
from its respective fraction to avoid double-counting its
concentration. n-Hexane's contribution to overall toxicity is then
evaluated using its own reference dose.

Volatile fuel additives (such as dibromoethane, 1-2 (EDB) (CAS#
106 93 -4) and d| chI oroahane 1- 2 (EDC) (CAS# 107 06- 2)) de

%e—teetnete—lé—en—lead)—Heweva,Lthef must be part of a
volatile organics analysis (VOA) of GRO contaminated ground
water. If any isfound in ground water, then the contaminated soil
must also be analyzed tested for these chemicals.

Methyl tertiary-butyl ether (MTBE) (CAS# 1634-04-4) must be
analyzed in GRO contaminated seH-and ground water. If any is
found in ground water, then the contaminated soil must also be
tested for MTBE.

For automotive gasoline where the release occurred prior to 1996

(b)

(when "leaded gasoline” was used), testing for lead is required
unlessit can be demonstrated that |ead was not part of the release.
If this demonstration cannot be made, testing is required in a
sufficient number of samples to determine whether lead is present
at_concentrations of concern. Other additives and blending
compounds of potential environmental significance may need to
be considered for testing, including: tertiary-butyl alcohol (TBA);
tertiary-amyl methyl ether (TAME); ethyl tertiary-butyl ether
(ETBE); ethanol; and methanol. Contact the department for
additional testing recommendations regarding these and other
additives and blending compounds.

For aviation gasoline, racing fuels and similar products, testing is

€2 (13

required for likely fuel additives (especially lead) and likely
blending compounds, no matter when the release occurred.

€ Testing for carcinogenic PAHs ae is reqw red for DRO and
heavy ails eil-ra 2
C-eleanup-tevels, except for the foIIowmg products for WhICh
adequate information exists to indicate their absence: Diesel No.
1 and 2, home hesating oil, kerosene, jet fuels, and eectrical
insulating mineral oils. The carcinogenic PAHs are include
benzo(a)pyrene, chrysene, dibenzo(ah)anthracene, indeno(1,2,3-
cd)pyrene, benzo(k)fluoranthene, benzo(a)anthracene, and
benzo(b)fluoranthene.

3} (14)(a) Except as noted in (b) and (c), eoneentratiens testing for the non-

(b)

©

carcinogenic PAHSs, including the "naphthalenes' (naphthalene,
1-methyl-naphthalene, and 2-methyl-ngphthalene) are is not
required when using Method A cleanup levels, because they are
included in the TPH cleanup level.

Fhe-analysis Testing of soil for naphthalenes is required under
Methods B and C when the inhalation exposure pathway is
evaluated.

If naphthalenes are found in ground water, then the soil must also
be analyzed tested for naphthalenes.
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Testing for PCBs i s Ret-usdally-necessary-when required unless it
can be demonstrated that: (1) the release originated from an
electrical device manufactured for use in the United States after
July 1, 1979; e (2) oil containing PCBs was never used in the
equipment suspected as the source of the release (examples of
equipment where PCBs are likely to be found include
transformers, electric_ motors, hydraulic systems, heat transfer
systems, electromagnets, compressors, capacitors, switches and
miscellaneous other electrical devices); or, (3) it—ean—be
deeurmented-that the oil released was recently tested and feune-te
eontain-tess than-50-PPM-tetal PCBs did not contain PCBs.

Testing for other possible chemical contaminants may be required

17

The analytical methods NWTPH-Gx, NWTPH-Dx, NWTPH-
HCID, VPH, and EPH are methods published by the Department
of Ecology and available on the department's Internet web site:
http://www.gcy.wa.gov/programs/tcp/cleanup.html.



